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An  Account  of  the  Plan  and  Design 

of  this  Magazine. 


S  the  higheft  Attainments  of  the  human  Mind  con- 
fift  in  ufeful  Knowledge,  the  Perfection  of  our  Na¬ 
ture  can  only  refult  from  thence ;  and,  in  order  to 
promote  that  in  the  greateft  Degree,  we  muft  ren¬ 
der  the  various  Arts  and  Sciences  as  eafy  of  Accefs,  or  the  Path¬ 
way  to  Knowledge  as  direCt  and  plain,  as  poffible  :  And  this,  in 
fiiort,  is  the  Delign  of  our  prefent  Publication.  T o  effect  which 
we  Ihall  employ  our  Time  and  Abilities  in  the  beft  manner  we 
can,  and  therefore  prefume  that  the  Public,  who  are  ever  candid 
and  ingenuous,  will  want  no  other  Inducement  to  a  good  Opinion, 
and  favourable  Reception,  of  fuch  an  Undertaking. 

But  tho’  the  Merit  of  a  Defign  may  be  indifputable,  yet  the 
manner  of  executing  it  is  a  Thing  very  material,  and  therefore  we 
fhall  here  at  large  lay  it  before  the  Reader;  fmce  it  too  often 
happens  that  the  Expectation  of  the  Public  is  mightily  rais’d  by 
Title-Pages,  Propofals,  &c.  but  immediately  fubfides  upon  read¬ 
ing  a  few  firft  Sheets  of  the  Performance. 

Our  Purpofe  is  to  compile  and  prefent  our  Readers  with  a  real 
and  general  Magazine  of  Arts  and  Sciences :  Concerning  which  it  is 
to  be  obferved, 

Firft )  That  the  Undertaking  is  in  itfelf  a  Work  entirely  new ; 
for  though  the  Prefs  has  long  groaned  under  the  Weight  of  Maga¬ 
zines  of  various  Complexions,  not  one  of  them  has  appeared 
with  any  Pretenfions  of  this  Kind,  moft  of  them  being  calculated 
for  Amufement  only ;  and  as  to  the  reft,  if  the  W  ords  Arts  and  Sci¬ 
ences  are  found  in  their  Title  Pages,  you  feek  in  vain  for  the 
Things  themfelves,  in  the  Body  of  the  Work  ;  or  if  any  Thing 
of  that  Sort  appears,  it  is  only  by  Peace-meal,  in  Bits  and  Scraps, 
disjointed  and  mangled,  without  Order  or  ConneCIion,  and 
therefore  of  no  Ufe  to  any  one.  On  the  contrary,  in  our  Ma¬ 
gazine  we  propofe  a  compleat  Body  of  real  Arts  and  Sciences  ;  for 
I  diftinguifh  between  thofe  that  are  truly  and  really  fo,  and  thole 
that  are  not :  Since  it  is  well  known  that  many  SubjeCts  have  been 
uihered  into  the  World  under  the  refpeCtable  Names  of  Arts  and 
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Sciences,  to  the  great  Abufe  and  Delufion  of  Mankind.  Thus, 
formerly,  the  blafphemous  Jargon  of  AJlrology  was  dignified  with 
thofe  Epithets  ;  and  many  other  Subjects  are  deemed  Sciences,  but 
are  falfely  fo  called,  as  they  convey  no  real  Knowledge  to  the  Mind. 

Secondly ,  The  Form  of  our  Work  is  intirely  new ;  for  a  Body  of 
Arts  and  Sciences  has  never  yet  been  attempted  in  any  monthly  pe¬ 
riodical  Publication,  under  the  Title  of  a  Magazine.  And  this 
Form  we  rather  chufe,  not  only  as  it  fuits  with  the  Humour  and 
T  afte  of  the  prefent  Age,  but  alfo  becaufe  it  will  be  the  eafiefi:  Way 
to  communicate  Subjedls  of  this  Sort,  and  attended  with  lefs  Ex¬ 
pence  and  Trouble  as  well  to  thePublifher  as  the  Reader;  not  only 
fo,  but  a  whole  Body  of  Arts  and  Sciences  poured  out  on  the  Pub¬ 
lic  at  once,  might  not  perhaps  be  quite  fo  pleafing  and  acceptable, 
as  when  retailed  out  in  monthly  Portions ;  for  now  a  Perfon  can¬ 
not  think  one  Half-fheet  upon  a  Science  in  a  Month  too  much,  as 
he  will  have  Time  enough  to  read  and  digeft  that  before  another 
comes  to  Hand,  even  in  the  more  abftrufe  Arts,  that  require  fome 
Study  and  Attention :  and  fince  it  will  be  in  vain  to  crave  for  more 
than  there  can  be  Time  to  perufe  and  underftand,  it  is  prefumed, 
that  what  has  been  now  faid,  may  be  a  fufficient  Anfwer  to  an  Ob- 
iedfionthatmaypofiiblybe  made  again!!  a  monthly  Publication, — 
That  it  will  be  too  How,  or  tedious,  a  Performance;  but  we  fhall 
make  no  Scruple  to  fay,  that  admitting  a  Perfon  has  a  good  Ge¬ 
nius  he  will  be  allowed  to  make  a  great  Proficiency  if  he  can  make 
himfelf  Mailer  of  the  ufeful  Arts  and  Sciences  in  the  Compafs  of 
Ten  Tears. 

Thirdly ,  There  has  been  no  compleat  Syftem,  or  Body  of  Arts 
and  Sciences  fince  the  new  Difcoveries,  and  great  Improvements 
in  all  the  Branches  thereof  made  in  the  lafi:  and  prefent  Age. 

The  Face  of  Philofophy  is  entirely  new,  and  a  new  Geometry 
has  fucceeded  the  old,  which  occafions  a  general  Renovation  in 
all  the  Mathematical  Sciences ;  the  moft  fubftantial  and  folid  Parts 
of  Learning  have  therefore  now  a  new  Afpect,  and  wear  quite  a  dif¬ 
ferent  Drefs  from  what  they  ufed  to  appear  in.  A  general  Syftem 
of  the  Sciences,  attended  with  fo  much  Novelty  and  Utility,  can¬ 
not  now,  we  hope,  but  be  very  grateful  to  every  Lover  of  Art 
and  Friend  to  Learning. 

Fourthly ,  The  Novelty  of  our  Method  we  may  reafonably  fup- 
pofe  will  be  another  Argument  to  recommend  it,  fince  our  Plan 
is  to  carry  on  the  four  great  Clafies  of  Science  at  once.  Variety 
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never  fails  to  pleafe  in  other  Cafes,  and  here  it  muft  have  all  its 
Force,  fince  every  Half-fheet  of  our  Magazine  will  be  pregnant 
with  new  Principles  of  Knowlege,  and  every  Number  will  prefent 
the  Reader  with  a  gradual  Progrefs  of  the  Sciences,  proceeding 
Hand-in-Hand j  when  he  has  confidered  the  Subject  of  one  he 
may  apply  himfelf  to  another,  after  that  to  a  third  and  fourth,  all 
different  from  each  other,  and  each  in  particular  fuch,  we  pre¬ 
fume,  as  will  be  worthy  his  Attention,  and  afford  him  Pleafure 
and  Inftrudlion  at  the  fame  Time.  After  this,  by  Way  of  Relax¬ 
ation  and  Amufement,  in  the  fifth  and  fixth  Half-fheet,  we  fhall 
prefent  him  with  fome  of  the  choiceft  Pieces  of  Learning,  Wit, 
Humour,  Poetry,  News,  &c.  all  which  we  judge  will  be  fuifi- 
cient  to  fill  up  the  vacant  Hours  of  each  refpeftive  Month. 

Fifthly ,  Another  great  Inducement  to  this  Undertaking  is,  the 
fatisfadfory  Profpedt  we  have  of  making  the  Arts  and  Sciences 
more  generally  known  and  ufeful  to  Mankind  3  for  Experience  for¬ 
bids  us  to  expedl  that  a  general  Publication  of  the  whole  at  once, 
would  ever  fall  into  fo  great  a  Number  of  Hands  as  it  probably  may 
this  Way,  it  is  not  confiffent  with  Prudence,  in  any  Cafe,  to  over¬ 
do  a  Thing ;  People  fhould  be  gradually  conduced  from  one 
Apartment  to  the  other  in  the  Temple  of  Science,  for  fince  one 
fimultaneous  View  of  the  Whole  would  rather  tend  to  confufe 
than  inffrudlthe  Mind,  and  deter  from,  rather  than  invite  to,  a 
particular  Examination  of  the  Parts  :  Things,  though  ever  fo 
good  in  themfelves,  by  too  great  and  fudden  a  Profufion,  inftead 
of  exciting  a  Curiofity  and  Inclination,  would  probably  create  an 
Averfion,  if  not  a  Naufea  thereto.  And  therefore  to  avoid  any 
tendency  to  difcourage  the  Study  of  the  Sciences,  we  have  thought 
it  by  much  the  beft  W ay,  to  proceed  in  the  Method  of  our  pre¬ 
fent  Plan. 

We  proceed  now  to  give  fome  Account  of  the  Subjedl  Matter 
of  the  Work : 

I.  Thefirft  Part  will  confift  of  a  general  Survey  of  the  Works 
of  Nature  and  Art,  that  is  to  fay,  we  fhall  take  a  particular  View 
of  the  feveral  Phceiwmena  of  Nature,  as  they  arife  from  the  various 
Subjects  that  fall  under  our  Obfervations,  in  the  Heavens,  the 
Air,  the  Earth,  and  Water,  which  we  fhall  reprefent,  illuffrate 
and  explain  by  the  feveral  Inftruments  and  Machines  which  Art 
has  invented,  or  can  fupply  for  that  Purpofe,  and  that  in  the  moffc 
£afy  and  natural  Manner,  fo  that  the  Truth  and  Reality  of  the 
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Nature  and  Caufe  of  thofe  Appearances  may  be  rendered  quite  ob¬ 
vious  to  the  Underftanding ;  for  in  this  Part  we  {hall  propofe  no¬ 
thing  but  what  we  may  reafonably  fuppofe  all  our  Readers  can 
underftand  :  and  in  order  to  do  this  more  effectually  we  fhall  pro¬ 
pofe  it  in  the  common  Way  of  Experiments,  fmce  it  is  found  by 
general  Experience  the  beff  of  all  accommodated  to  convince  the 
Underffanding,  as  it  confifls  in  little  more  than  an  Appeal  to  the 
common  Senfe  of  Mankind.  W  e  oftentimes  exprefs  great  Diffi¬ 
dence  with  refpeCt  to  our  intellectual  Faculties,  but  few  People 
are  fo  foolifhly  modefl  as  to  diftruft  their  Senfes  in  Cafes  where 
ObjeCts  are  propofed  to  them  in  a  proper  Manner  ;  and  fince 
the  Senfes  are  the  general  Inlets  and  Means  of  Knowledge, 
and  are  formed  as  accurately  and  juft  as  perfeCt,  in  one  Sex  as  the 
other,  therefore  thefe  philofophical  SubjeCts  muff  be,  in  this 
Way,  equally  intelligible  to  both;  confequently  the  Ladies  may 
be  admitted  to  the  Pleafure  and  Advantage  of  thefe  Speculations 
as  well  as  Gentlemen,  if  not  with  more  Reafon,  fince  Gentlemen 
have  generally  an  Opportunity  of  coming  to  the  Knowledge  of 
thefe  Things,  in  a  way  different  from  that  of  the  Fair  Sex  :  And 
therefore  we  have  propofed  it  in  Dialogues  between  a  young  Gen¬ 
tleman  and  a  Lady  in  the  natural  and  eafy  W ay  of  Converfation  ; 
by  which  Means  we  hope  the  InftruCtion  will  be  more  eafily  con¬ 
veyed,  and  attended  with  much  greater  Pleafure  than  in  the  com¬ 
mon  dry  and  tedious  Dialogues  heretofore  written  on  thefe  Sub¬ 
jects.  Moreover,  the  Inftruments  and  Machines  themfelves  will  be 
very  particularly  defcribed,  and  many  new  ones  introduced,  with 
their  Advantages  and  Excellencies  pointed  out ;  alfo  Copper 
Plates  and  Diagrams  will  be  fupplied  where  ever  they  are  wanted 
for  Illuftration.  Lajlly ,  to  render  the  Whole  as  compleat  as  pof- 
fible,  wefhall  frequently  embellifh  the  SubjeCt  with  the  moft  beau¬ 
tiful  Defcriptions,  Allufions,  and  Similies  that  can  be  found  in 
the  moft  celebrated  antient  and  modern  Poets,  fo  that  upon  the 
Whole  we  hope  we  may  be  allowed,  with  great  Propriety,  to  give 
this  Part  the  Title  of  the  Young  Gentleman  and  Lady’s 
Philosophy. 

II.  The  fecond  Part  of  our  Work  will  confiftof  an  entire  Sy- 
ftem  of  the  natural  Hiftory  of  the  World,  or  fo  much  of  the 
Knowledge  of  the  natural  Productions  of  the  Earth  and  Sea  as 
we  have  hitherto  been  able  to  difcover ;  and  here  our  SubjeCt  will 
naturally  divide  into  federal  general  Heads,  viz,  Firjl ,  the  Si¬ 
tuation, 
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tuation,  Extent,  Soil,  Produce,  Climate,  Air,  Length  of  Days 
and  Nights,  &c.  of  each  refpeefive  Country,  the  Difpofition  and 
Genius  of  the  Inhabitants,  their  Cufloms,  Manners,  Language, 
&c.  Secondly ,  every  thing  remarkable  in,  and  peculiar  to  each 
Country,  with  refpedt  to  their  Bealls,  Birds,  Reptiles,  In¬ 
fers,  and  Filhes  in  the  Seas  contiguous.  Thirdly ,  their  Moun¬ 
tains,  Springs,  Rivers  and  mineral  Waters.  Fourthly ,  every¬ 
thing  confiderable  in  regard  to  vegetable  Productions,  relating  to 
Trees,  Shrubs  and  Plants.  Fifthly,  Mines,  Ores,  Minerals, 
Foffils,  Marcafites,  Stones,  Earths,  Marls,  &c.  in  fhort,  every 
thing  that  Hiftory  and  our  own  Obfervations  can  furnilh,  deferv- 
ing  the  Reader’s  Notice,  relating  to  the  Animal,  Mineral,  and 
V egetable  Kingdoms.  Upon  thefe  Subjects  we  (hall  confult  only 
fuch  Authors  whofe  Veracity  and  Credit  is  unqueltionable,  and 
where  ever  the  Narrative  is  wonderful  we  are  fatisfied  it  is  true; 
and.  this  we  fhall  be  particularly  careful  about,  as  it  is  but  too 
well  known  how  much  the  World  has  been  impofed  upon  by  fa¬ 
bulous  and  falfe  Accounts  of  Things  in  the  Writings  of  antient 
and  modern  Naturalills ;  things  enough  will  be  found,  not  only 
to  amufe  our  Readers  but  to  excite  their  Admiration  and  Sur¬ 
prize,  without  having  recourfe  to  the  low  Arts  of  Impofture, 
Frauds  and  Falfity.  Upon  the  Whole  we  fhall  endeavour  to  pre- 
fent  the  Reader  -with  fuch  a  Body  of  natural  Hiftory,  both  of  our 
own  and  other  Countries,  as  fhall  have  nothing  but  the  Marks  of 
Simplicity  and  Truth  to  recommend  it. 

III.  The  third  great  Part  of  our  Plan  is  intended  to  confiff  of  a 
compleat  Body  of  Arts  and  Sciences  which  are  not  Mathematical, 
fuch  as  Natural  Theology ;  Ethics ,  or  Morality ;  Revealed  Religion  ; 
Paganifm,  Mythology,  Grammar,  Rhetoric,  Logic ,  Metaphyfics ;  Poe¬ 
try,  Geography ,  Chronology ,  Hiftory,  Phyfiology ,  Botany ,  Chemi - 
Jlry,  Pharmacy,  Phyfic ;  Anatomy,  Mineralogy,  Metalurgy,  and 
many  other  Branches  of  manual  and  commercial  Arts,  Trades, 
and  Manufactures. 

Thefe  different  Kinds  of  Knowledge  we  fhall  treat  of  in  the 
moft  natural,  methodical  and  concife  Manner,  according  to  the 
moft  approved  Authors,  and  the  belt  Theories  that  our  prefent 
State  of  Learning  will  furnifh,  and  fhall  venture  in  many  Places 
to  make  no  fmall  Innovations,  by  adding  many  things  new  and 
retrenching  all  the  fuperfluous  Parts  of  the  old  Syftems  ;  and  by 
this  Means  fhall  endeavour  to  exhibit  every  Science  in  its  pro¬ 
per 
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per  and  native  Light :  They  will  here  no  longer  appear  in  their 
dry  fcholadic  Forms,  but  i’n  all  the  beautiful  Simplicity  that  the 
genuine  Principles  of  real  Science  can  give  them.  We  need  not 
here  expatiate  on  the  Utility  of  thefe  Branches  of  Knowledge, 
fmce  it  is  well  known  that,  in  all  Ages,  and  in  every  Nation, 
they  have  made  the  principal  Part  of  Learning,  didinguifhed  by 
the  Title  of  the  Belles  Lettres ,  though  far  fhort  of  that  Perfection 
to  which  they  have  attained  in  the  prefent  Age,  and  in  our  own 
Nation  in  particular,  thefe  Sciences  {fill  farther  recommend  them- 
felves  by  the  Plainnefs  of  their  Principles  and  being  fo  eafily  under- 
dood ;  particular  T alents  for  other  Sciences  are  required,  but  thefe 
are  equally  adapted  to  every  ingenious  Mind,  and  ought  to  be  the 
Study  of  the  Gentleman  as  well  as  the  Scholar ,  fince  they  make 
the  great  and  fubdantial  Part  of  what  we  properly  underdand  by 
a  polite  and  genteel  Education.  In  the  lad  Place  it  muft  be  ob- 
ferved,  that  thefe  Sciences  are  not  only  ufeful  to  Mankind  in 
general,  but  many  of  them  fuch  as  are  abfolutely  neceflary ;  for 
what  is  Man  without  the  Knowledge  of  Religion  ?  Without  the 
indructed  Faculty  of  Reafoning  ?  Without  the  Art  of  fpeaking 
properly  and  writing  gracefully  ?  Without  the  Knowledge  of  pad 
Times  and  Events  ?  Or  without  Skill  in  the  fundamental  Arts 
and  Profeffions  ?  From  all  which  we  may  judly  infer,  that  thefe 
are  ture  and  real  Sciences,  and  greatly  dignify  human  Nature. 

IV.  The  fourth  great  Part  will  confid  of  a  continued  Series  of 
mathematical  and  mechanical  Inditutes  or  Principles  of  geome¬ 
trical  Science,  beginning  with  thofe  that  are  the  mod  fimple 
and  eafy,  and  proceeding  to  the  more  compounded  and  fublime  : 
our  Readers  therefore  will  excufe  our  prefenting  them  in  the 
drd  Place  with  the  Rules  of  common  Arithmetic,  Vulgar  and 
Decimal,  as  they  are  the  drd  Principles  of  all  mathematical 
Science ;  we  then  diall  lay  down  a  Compendium  of  Logarithms, 
whofe  Ufes  are  well  known  to  every  ingenious  Philomath  ;  after 
thefe  follows  the  Analytic  Art,  or  the  Principles  and  Rules  of  Al¬ 
gebra,  then  the  Theorems  and  Problems  of  common  Geometry  in  a 
new  and  concife  Method ;  we  fhall  then  deliver  the  Properties  of  the 
Conic  Sections,  viz.  the  Ellipfis ,  Parabola  and  Hyperbola.  To  this 
will  fucceed  the  Do&rine  of  the  Sphere,  or  the  Principles  of  fphe- 
rical  Geometry.  After  this  we  propofe  an  extenfive  View  of  the 
new  Mathefis,  which  may  properly  be  called  the  Newtonian  Ge- 
o?netry ,  as  it  principally  confids  in  the  DoClrine  of  Fluxions, 

which 
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Which  was  entirely  the  Invention  of  Sir  Ifaac  Newton ,  and  from 
which  the  mathematical  Sciences  received  their  higheft  Perfection 
and  their  final  Improvement.  F  rom  the  Inftitutions  of  common  Ge¬ 
ometry  ,  confideredas  theTheor)^,  we  fhall  deduce  a  regular  Praxis., 
or  Syftem  of  mathematical  Sciences,  fuch  as  Menfuration  of  Su¬ 
perficies  and  Solids  ;  of  Heights,  Depths  and  Difiances  ;  Gauging ; 
Surveying ;  Navigation ,  in  feveral  Kinds,  plain  and  fpherical  Tri¬ 
gonometry  ;  the  Rules  of  PerfpeSlive\  Projection  of  the  Sphere  ; 
the  Art  of  Dialing ;  AJlronomy ;  the  Principles  of  Mechanics ,  See. 
“with  a  practical  Application  in  all  the  ufeful  Parts  of  Bufinefs.  And 
from  the  Inftitutions  of  the  New  or  Fluxionary  Geometry  we  fhall 
give  the  Solution  and  Application  of  all  the  grand  Problems  rela¬ 
ting  to  the  Quadrature  of  curvilined  Spaces,  the  Cubature  of  So¬ 
lids,  the  Rectification  of  Curve  Lines;  the  Method  de  Maximis 
and  Minimis ,  of  drawing  T  angents  to  Curves  ;  of  finding  the  Ra¬ 
dius  of  Evolution  ;  of  finding  the  Points  of  Inflection  and  Retro- 
greffion  in  Curves  ;  of  finding  the  Centers  of  Gravity  and  Per- 
cuflion  ;  the  Laws  of  Elaflic  and  Non-elaflic  Bodies;  of  the  Ve¬ 
locity,  Times  and  Spaces  deferibed  by  Bodies  in  Motion ;  the 
Laws  of  Refinance  in  Fluids  ;  the  Doctrine  of  circular  Motions 
and  central  Forces  ;  the  Doctrine  of  Projectiles  in  Vacuo  and  in 
refilling  Mediums  ;  the  Theory  of  Catoptrics  and  Dioptrics;  the 
phyfical  Part  of  Aftronomy,  and  various  other  Subj  ects,  which  only 
this  Sort  of  Geometry  can  reach,  all  which  will  be  treated  of  in  as 
plain  and  eafy  a  Manner  as  the  Nature  of  them  will  admit,  and  in 
a  Method  in  many  refpects  quite  new. 

V.  The  Thing  we  have  next  in  View  is  to  entertain  our  Rea¬ 
ders  with  every  thing  curious  and  worth  their  Notice,  commu¬ 
nicated  by  any  ingenious  Correfpondent,  whofe  Lucubrations  or 
EfTays  in  any  Branch  of  Science,  Wit,  Humour,  or  Bufinefs, 
will  be  acceptable  and  thankfully  received  for  that  Purpofe ;  many 
things  in  a  mifcellaneous  Way  may  by  this  Means  be  convey’d 
with  great  Advantage  to  the  Public ;  the  Divine,  the  Mathemati¬ 
cian,  the  Philofopher,  the  Gentleman,  the  Ladies  of  Helicon  and 
Parnajfus ,  the  Critic,  the  Hiflorian,  the  Antiquarian,  the  Mer¬ 
chant,  the  Mechanic,  and  the  Manufacturer,  may  here  find  an 
Opportunity  every  Month  of  communicating  their  Thoughts  for 
the  Entertainment  and  InftruCtion  of  Mankind  ;  and  every  fuch 
Contributor  fhall  have  the  Credit  and  Honour  of  his  Invention  and 
Performance  fecured  to  him  by  affixing  his  Name  thereto  if  he 
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chufes  it,  and  though  we  fhall  take  Occafion  now  and  then  to 
tranfcribe  fuch  Things  as  we  think  proper  for  our  Purpofe  from 
Pieces  already  in  print,  we  fhall  at  the  fame  Time  take  particular 
Care  to  let  the  World  know  to  whom  they  are  indebted  for  it* 

VI.  In  the  laft  Place,  our  Magazine  will  conclude  with  an  hi- 
florical  and  chronological  Memoir  of  all  public  Events  of  the  paft 
Month  worthy  Notice;  the  State  of  our  own  and  other  Nations 
will  here  appear ;  the  Births,  Marriages,  Promotions,  Deaths, 
13 c,  of  all  illuftrious  Perfons,  will  be  commemorated  as  well  as 
the  great  Actions  and  Virtues  that  raifed  them  to  Public  Notice, 
and  diftinguifh  them  from  the  refl  of  Mankind.  A  regular  Ac¬ 
count  of  Books  publifhed  Abroad  and  at  Home,  with  a  fhort  Ac¬ 
count  of  the  Contents  of  fuch  as  deferve  it.  The  Prices  of  Stocks 
and  Goods  at  the  Keys  mLondon  and  Country- markets,  with  every 
other  important  Article  of  public  Intelligence. 

To  conclude,  no  Expence  of  Copper-plates,  Diagrams,  or 
Cuts  will  be  fpared  for  illuftrating  the  feveral  Parts  of  this  Work, 
nor  will  the  Public  be  troubled  with  any  that  are  trivial  or  ufe- 
lefs.  The  Materials  for  this  W ork  have  been  long  compiled  and 
often  revifed  and  altered — we  hope  for  the  beft.  In  many  Parts  of 
the  Work  the  Reader  will  meet  with  the  Generality  of  Inftru- 
ments  either  quite  new  or  differently  conftrucfted.  from  thofe  hi¬ 
therto  publifhed.  The  fubjecft  Matter  in  many  Places  is  alfo  quite 
new,  as  well  as  the  Method  of  reprefenting  it.  The  Pages  of 
each  Half-fheet  will  be  properly  numbered  for  binding  up  each 
refpe&ive  Subject.  In  fhort,  the  Whole  will  be  a  compendious 
View  of  the  Learning  of  the  prefent  Age  in  all  its  numerous 
Branches,  which  we  fhall  conftantly  endeavour  to  execute  to 
the  beft  of  our  Abilities.  To  conclude,  That  nothing  maybe 
wanting  to  make  every  thing  agreeable  as  well  as  ufeful,  a  new 
and  elegant  Letter  has  been  caft  for  this  Work,  good  Paper 
provided,  and  the  beft  Engravers  engaged.  W e  hope  every  fu¬ 
ture  Number  will  convince  the  Public  we  aim  at  the  greateft  Per- 
fe£Hon  that  can  poflibly  be  attain’d  to  in  fuch  a  Work,  and  we 
defire  their  Acceptance  of  our  Labours  only  in  Proportion  to  the 
Merits  of  the  Performance,  which  will  fufEciently  recompence 
their 

Moft  Obedient , 

Humble  Set'vant , 

B.  M  A  R  T  1  N, 
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mE  do  not  here  propofe  to  give  a  general  Preface ,  or  complete 
“Title  Pages  to  the  Work ;  but  fuch  only  as  may  anfwer 
the  Purpofe  of  thofe  that  are  inclined  to  bind  up  the  feve- 
ral  Parts  feparately  at  the  End  of  fix  Months .  In  two  Tears  more  there 
will  be  a  complete  Volume  on  each  Subject  of  the  four  firfi  half  Sheet sy 
which  will  then  appear  with  all  the  proper  Furniture ,  viz.  complete 
Title  Pages,  Preface,  Table  of  Contents,  exaCt  Indexes,  Ta¬ 
bles  of  Errata,  & c.  thofe  which  we  give  at  prefent  being  then  to  be 
cancelled  by  the  Book-binder. 

It  is  now  our  Duty  to  acknowlege ,  with  the  fincerefi  Gratitude ,  the 
unexpected  Favours  we  have  received from  the  Public ,  in  accepting  fo 
generoufly ,  and  promoting  fo  large  a  Sale  of  our  Magazine  of  Arts  and 
Sciences ,  as  no  one  before  had  ever  the  Honour  to  boafi  of  at  the  Com¬ 
mencement  of  the  Work.  We  have  the  Satisfaction  to  find  our  Plan 
is  greatly  approved  on  from  every  Quarter  ;  but  it  voould  look  like  Va¬ 
nity  to  publijh  to  the  World  the  numerous  Encomiums  that  we  have 
confiantly  fent  to  us  by  our  ingenious  and  worthy  Subfcribers ,  Corref- 
pondents ,  and  Friends.  The  Succefs  of  our  Work  we  mufi  impute 
principally  to  the  extreme  Ufefulnefs  of  the  SubjeCt  Matter ,  and  the 
good  Senfe  and  Difcernment  of  our  Readers ,  who  ?nufi  be  allowed  the 
public  Patriots  of  Learning.  On  this  Account  alfo  we  hope  we 
have  a  grounded  Expectation  of  the  Continuance  of  it ,  efpecially  as 
the  Subjects  of  each  Part  will ,  for  the  future ,  admit  of  a  greater 
Variety  of  ufeful  and  interejling  Matter  than  thofe  of  the  firfi  Year 
could  do ,  particularly  in  the  philofophical  and  mathematical  Partsy 
which  have  hitherto  been  employed  chiefly  about  the  Elements  of  the 
Sciences ;  but  thefe ,  for  the  Time  to  come ,  will  contain  a  very  great  Va¬ 
riety  of  Principles  and  Propofitions  which  confiitute  the  mofi  effential  Part 
of  that  Knowledge  which  has  alvoays  been  allowed  to  be  of  the  great  efi  Im¬ 
portance^  and  to  conduce  mofi  immediately  to  the  Emolument  and  Happi- 
pinefs  of  Mankind.  We  dwell  not  fo  much  on  the  lejfer  Arts  of  Embel - 
lijhment  and  Decoration ,  tho ’  thefe  will  never  be  wanting  nor  any  Ex¬ 
pence  [pared  ivhen  they  can  be  introduced  to  give  any  Advantage  to  the 
Reader .  W ? prefume  however  that  the  N  ovelty  and  V  ariety  of  the  Sub v 
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jbSis  treated  on  in  this  Work ,  will  plead fome  Merit.  As  no  one  has 
ever  attempted  any  Thing  in  this  Way  before ,  and  as  we  write ,  not 
only  for  the  prefent ,  but  future  Times ,  the  Ufefulnefs  of  our  Under¬ 
taking  is  more  evident  and  univerfal ;  our  Subjects  are  not  the  Tri¬ 
via  of  the  Times ,  the  common  Place  c/’News,  low  Witticifms  and 
vulgar  Amufements,  thefe  are  ferved  up  only  as  a  Defert  upon  Occa - 
fion ;  but  the  Themes  of  our  Differtations  are  the  lofty  and  important 
Subjects  of  human  Knowlege ,  a  Body  of  Arts  and  Sciences  which  no 
one  can  look  upon  with  Indifference ,  as  Truth  has  been  always  the 
Purfuit  of  Mankind  as  their  Sumum  Bonum,  and  will  always  re¬ 
main  unchangably  the  fame ,  and  therefore  our  Magazine  will  always 
be  of  the  fa?ne  Ufe  it  now  is.  The  Sciences  are  not  annual  Plants, 
or  Mufhroom  Productions,  which  appear  for  a  Time  and  die  away , 
but  they  are  Ever- greens  of  eternal  Duration ;  T  rees  of  real  Know¬ 
lege,  whofe  Fruit  infpires  the  juft  Notions  and  Sentiments  of  Good 
and  Evil :  No  W onder  then  if  they  are  admired  and  cultivated  by 
Men  of  Senfe  and  a  fuperior  Turn  of  Mind ;  and  in  fuch  a  Na¬ 
tion  as  Great-Britain,  renown  d  for  Learning  and  the-  En- 
,  couragement  of  Arts ,  above  all  others  of  the  habitable  World. 

B.  Martin. 
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Hoc  ftudia  adolefcentiam  alunt,  fene&utem  oble£ant,  fe- 
cundas  res  ornant,  adverbs,  folatium,  et  perfugium  prebent  $ 
deledtant  domi,  non  ifnpediunt  foris,  perno&ant  nobifcum,  pe- 
regrinantur,  rufticantur.  TuLta 
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THOU  !  Enthron'd  above  the Jlarry  Orbs9 
$  J  Great  Caufe  of  Caufes  !  Everlajiing  God  ! 

Afffl  a  grov'ling  Worm ,  who  feebly  tries 
To  feng  thy  mighty  W irks  in  grateful  V erfe  ; 

O,  let  a  Spark  of  that  celeflial  Firey 
Which  touch'd  Isaiah’i  Lips ,  influence  mine  ! 

While  Chaos  reign'd ,  and  Darknefs  cloth' d  the  Deepi 
Th'  eetherial  Spirit  hover'd  o'er  its  Mafs» 

Hark  !  From  the  Slumbers  of  Eternity , 

Forth  from  the  great  Eternal’s  bright  Abodet 
Let  there  be  Light  !  The  facred  Fiat  rung! 

And  all  around  Light  inflantaneous  rofe  ! 
tVith  equal  Mighty  in  fix  fuccejflve  Days , 

The  Sov' reign  Architect  his  Work  perform  di 

%  2 
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The  Seventh  beheld  the  ' new  Creation  fmile  $ 

Then  rejled  God  from  all  his  glorious  Toil. — — &•» 
Thigh  in  the  Vault  of  Heav'n ,  the  central  Sun 
Superior  jhohe ,  in  radiant  Lujlre  dtefs'd) 

JVith  native  Heat  to  great  Degree  endow'd) 

And  fmiSd  on  frozen  Saturn’j  diftant  Ring  : 
Himfelf  a  IV mid ,  amidjl  furrounding  Worlds  t 
About  him ,  all  the  planetary  Train 
Joyful^  began  their  new  harmonious  Dance. 

Jn  fated  Periods  next  the  Comets  mov'd) 

Large ,  folid  Bodies ,  with  a  Length  of  Tail  5 
Elliptical)  and  various  in  their  Cmrfe , 

Still  morey  or  lefs  attracted  by  his  Heat . 

Earth  on  her  Center  mov'd  from  Eajl  to  Weji) 

The  Third  amidjl  the  wond'rous  Syftem  plac'd ;• 
Jn  all  her  gayejl  Drapery  adorn'd , 

To  Jlrike  the  Eye)  and  captivate  each  Senfe  ; 

And  round  her  ?nov' d  the  Moon’s  officious  Light. 
Birds y  thro'  extenfive  Fields  of  liquid  Air ,  - 
By  quick  L ran  ft  ion *  fported  on  the  IVing) 

And fung  in  various  Notes  their  Maker’s  Praif. 
The  Streams  prolific  pour'd  the  finny  Race) 

While  mighty  Ocean  with  new  Motif  ers  teem'd  % 
The  Whale,  with  Bulk  enormous  to  beholAy 
Behemoth,  and  the  great  Leviathan, 

With  ev  ry  Species  of  the  rolling  Deep, 

Beafs  of  a  thoujand  Kinds  then  trod  the  P!ainy 
Reptiles  and  Infeffs  jhene  in  gay  Attire) 

Ting’d  with  unnumber’ d  glojfy  Dyes ,  that  prov'd 
Shade  above  Shade ,  the  Painter’s  matchlefs  Art . — 
M  an  then  was  form' d,  as  fov' reign  Lord  of  All) 
Adore  fair  and  wife  thorn  all  the  brutal  Trainy 
With  Soul  divine  endow  d)  fupendous  Frame) 
Godlike )  ereft)  with  Reafon  for  bis  Guide  ; 
Reafon,  the  Gift  of  great  iftdulgent  Heav'n  / 
This  dignifies  the  Man  beyond  the  Brute  ; 

This  bids  him  hold ffweet  Coriverfe  with  the  Skies  f 
He )  with  his  Talents ,  and  fuperior  Senfe) 

Thro'  Nature  takes  a  philo fopbic  Viewy 


While  Wonders ,  rais'd  on  W mders,  Jlrike  his  Eyes  f 
If  yon  vajl  Vault  demand  his  earnejl  Search , 

There  Symmetry ,  magnificently  great , 

Form'd  by  unerring  Wifdom  (lands  confefs'd ; 

Where  Worlds  on  Worlds  in  ample  Order  fine 
Thro '  all  the  boiindlefs  Tracks  of  Univerfe, 

Two  Principles  endow  the  Soul  of  Man , 

His  Under  ft  anting,  arid  his  better  Will  : 

That ,  thro1  a  Thirji  of  Knowledge  he  perfect. 

This ,  by  his  Goodnefs ,  mork  ennobled  (bines  : 

Nothing  below  can  more  enlarge  the  firjl , 

Or  raife  the  laft ,  than  Jludying  Nature’s  Rules  ; 
Rules ,  which  obferv' d,  will  lead  to  Nature’s  God,. 

0  Man  !  His  much-belov' d,  his  darling  Cafe, 
Ne'er  let  the  Gifts  He  plenteous  pours  around 
For  thy  Delight  and  Ufe ,  be  pour'd  in  vain  : 

Let  ev'ry  Morn  thy  Gratitude  afcend! 

Would 'ft  thou  be  rich  ?  -  ---- Laborious  dig  thy  Gold 
Dig  Truth,  dig  Wifdom  from  the  latent  Mine  ; 

Then  coin and  ufe  them  for  thy  proper  Ufe  : 

If  ought  to  J pare ,  beJloW  on  human  Kind , 

And  kindly  few  them  how  to  fearch  for  more . 

This  Jhall  advance  thee  o'er  the  vulgar  Crowd 
And  claim  Refpedi  among  the  Sons  of  Men. 

All  hail  Philosophy  !  Celeftial Fair  / 

Sent  from  above ,  replete  with  ev'ry  Good , 

T'  improve  each  ft  riving  Faculty  within , 

To  mend  our  Morals ,  and  refine  the  Heart . 

Without  thee,  what  were  thofe  refplendetii  Orbs $ 

With  all  the  grand  Appendage  of  the  Skies  f 
Thofe  Stars ,  that  twinkle  in  the  vafl  Expanfe $ 

From  thy  Ajfijlance  more  confpicuous  Jlnne ; 

Silent  they  teach  a  Lejfon  to  Mankind, 

And  light  us  on  to  Scenes  of  future  ‘Joy. 

For  Fruits  of  Knowledge ,  oft  th ’  enraptur'd  Mi rJ 
From  Field  to  Field  of  Contemplation  roves. 

And  forms  from  clofe  Purfuits  more  gen  ral  Laws 
Laws,  which  the  great  Phenomena  explain 
Of  Earth,  Sea,  Airt  and  Regions  far  above  p 


She  cancels  Limits - glowing  now  afcenfs 

From  Scale  to  Scale  of  Beings ,  ’ till foe  foars 
In  Thought  profound ,  hey ond  Creations  Bounds ? 

“  To  the  firft  goody  firft  perfedty  and  firjl  fair f 
From  Stage  to  Stagey  now  gradual  Jhe  defends , 

Beneath  amhrofal  DewSy  the  Gift  of  Heav'n  ! 

Beneath  the  loud  Applaufe  of  Angel- HoJlst 
And  lights  again  on  this  terrejlrial  Sphere. 

Whether  this  fpacious  Earth  we  traverfe  o'ery 
Or  rove  in  Thought  from  Indus  to  the  Pole  ; 

Whether  we  mount  contemplative  the  Skies y 
And  journey  thro '  Plurality  of  Worlds ; 

Which  Way  foe'  er  our  darling  Genius  leads  y 
We  ineiv  the  Footfleps  of  the  Deity  ! 

What  rigid  Sceptic  boldly  fall  deny 
Philofophy’j  of  geri'ral  Ufe  to  Man, 

JHen  by  its  Studyy  he  more  clearly  knows 
The  Wifdomy  Pow'ry  and  Attributes  of  God  ? 

The  Mifls  of  Error  puzzle  Men  no  morcy 
Such  as  prevail' dy  when  dawn'd  the  myftic  Art ; 
Experience  long  all  Darknefs  has  remov'd , 

And  Truth  breaks  round  us  with  refftlefs  Blaze.* 

Shall  Wey  the  noblef  of  Creation  s  Worksy 
Fr  •o?n  Tear  to  Te'ar  fiipinely  fpend  our  Time, 

Nor  once  indulge  a  fcrutinizing  Thoughty 
How  Nature,  pregnant  with  all  Life  can  cravey 
PreferveSy  throughout ,  one  great ,  harmonious  Round  ? 
To  fearch  her  W ays  will  more  Contentment  yieldy 
More  lafing  PleaJurcSy  more  exalted  Joys , 

Than  all  the  Stores  the  great  Peru  can  givey 
Or  preci oils  Diamonds  from  Golconda^  Mine. 

Thro '  Life' s  fort  Courfy  what  trifling  Toys  amufe  P 
Fraught  with  no  blefs^ d  Advantage  to  the  Mind  j 
Tho '  ever  Jludious  to  enhance  Delighty 
And  ev'ry  Day  Diver fton  fifts  the  Scene : 

Each  Novelty  grows  languid  in  our  EyeSy 
While  full  Fruition  palls  upon  the  Senfe ; 

Beauties  there  arey  which  ?nore  refin'd  can  plcafiy 
Which  in  more  delicate  Succejfion  rife 
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f rom  Wifdom’j  chajle  Embrace ,  and fir  idler  Rules  , 
Such  as  attend  us  thro ’  this  dreary  Vale , 

Nor  leave  us ,  Will  we  leave  terrejlrial  Things. 

In  Youth  they  firmly  fix  our  wand* ring  Thoughts, 
And  fiamp  the  befi  Ideas  on  the  Mind ; 

Add  Lujlre  to  the  Paths  of  middle  Life , 

Glow  in  the  Bofom  of  the  hoary  Sage, 

Crown  with  illufirious  IV nth  his  rev1  rend  Head , 
And  make  him  fmile  fierene  at  Death’s  Approach . 

Thro ’  various  States  Profperity  adorn  : 

Retreat  and  Comfort  bounteoufiy  befiow , 

When  Jlern  Adverfity  tremendous  frowns. 

Delight  at  Home ,  nor  e’er  difgufl  abroad  $ 

They  travel  with  us  to  remotefi  Climes , 

Make  ev’ry  Country  yield  a  Tide  of  Joy  y 
Attend  thro ’  ev’ry  Office  of  the  Day , 

And  when  the  Night  returns ,  with  us  repofie . 

Innumerable  Ufies  flow  to  Man , 

Thro’  ev’ry  Branch  of  circulating  Trade , 

From  the  jufl  Lights  which  Nature’^  Plan  affords . 
With  arduous  Toil  th ’  Aftronomer  acquires 
The  Frame  of  Heav’n ,  made  eafy  to  his  Sight  ; 

He  views  the  vigrous  Sun’j  meridian  Blaze , 

The  Moon,  and  ev’ry  Star  that  gilds  the  Pole. 

From  hence ,  the  Merchant,  emulous  of  Wealthy 
At  proper  Periods ,  trujls  the  raging  Seas  ; 

Knows  when  the  Winds  will  gently  fwell  the  Sails , 
When  blufl’ring  Boreas  Jleeps  within  his  Cave, 

And  either  India’j  Stores  become  his  own . 

The  grave  Phyfician,  by  clofe  Study ,  finds 
The  healing  Virtues  and  Effelis  of  Plants , 

With  all  the  Tribes  of  medicable  Herbs. 

With  equal  Care ,  the  Chymift  too  attains 
The  Ufe  of  Metals ,  Min  rah y  and  their  Stores 9 

'y*  .  "i 

Prepares ,  diffiolves ,  and  analyfes  All. 

Th’  Apothecary  happily  explores 
The  various  Simples  of  the  fertile  Fields 
And  calls ,  by  nicefil  Rules,  his  Antidote , 

To  form  his  Med’  fines,  and  reflore  Mankind \ 


The 


Floe  poor  Mechanic,  with  Attention  due. 

His  Myft'ries  may  enlarge ,  and  gain  Applaufe , 

And  with  Applaufe ,  perhaps  attractive  Gold . 

Led  by  her  Laws ,  Hufbandman  learn. 

At  proper  7  lines ,  /<?  fertilize  his  Lands , 

/6/V  Acres  yield  an  hundred- fold, 

A  golden  Crop ,  /rsw  Ceres’  lib'ral  Hand. 

In  floor  t,  look  round  this  habitable  Globe , 

Kings  and  Princes  more  illuflrious  Jhine, 
Charm  d  with  the  Virtues  of  Philofophy  ! 

From  Stations  high ,  by  jufl  Degrees ,  defend , 

Flora'  ev'ry  State  fubordlnate  to  Life, 

JVhat  Man  of  Reafon  but  adores  the  Maid  ? 
jFVr  Reafon  fill  attends  her  ev'ry  Hour , 

Fhro'  evry  Region  where  Jhe  takes  her  Flight , 
vjhen  Jhe  floars ,  <c?W  with  Devotion  glows. 
Philosophy  !  Sure  Guide  to  limtsid Truth. 

i  ;  ,  ,  •  #  ' 

Choice  of  the  Wife,  ^  Myjlery  to  Fools, 

Who  blind  with  IgA  ranee,  feorn  thy  winning  Smiles . 
In  Ages  pafl ,  thou  rear  4Jl  thine  honour'd  Head , 

A -while  imperfeCi  known — - ’////  rolling  on 

With  fmall  Improvement  down  the  Stream  of  Fime, 
Fhy  Features  more  refin'd ,  and  lovely  grew  : 
Finijh'd  at  length  by  Newton’r  plaflic  Hand , 
Philofophy  commenc'd  a  finijh' d  pair. 

Adorn'd  with  ev'ry  Beauty ,  Grace ,  and  Charm * 
Fo  win  obedient  Hearts ,  £<2/7?  Applaufe. 

O,  more  and  more  extend  thy  gentle  Sway 
O'er  Virtue’s  favour'd  Race ,  and  blefs  Mankind  l 
Make  ev'ry  Fair  who  crowns  Britannia h _I(le 
Enamour'd  with  thy  Charms ,  _/?///  fairer  grow  j- 
O,  raife  an  Emulation ,  great. 

In  ev'ry  Art  each  other  to  tranfend  ! 

On  either  Sex  Nature  has  befiow'd 
A  jujl  Proportion  of  indulgent  Parts , 

And  form  d  alike  Competitors  for  P  raife  : 

From  Education  only ,  are  found , 

By  Cujlom  taught ,  to  claim  fuperior  Serf  : 
zealous  rife ,  affert  your  native  Rights. } 


Thro’  Nature’s  Volume  diligently  pry. 

And  claim  with  us  an  equal  Share  of  Fame . 

What  great,  what  glorious  Properties  has  Light ! 

Blefs’d  Emanation  of  th’  Almighty  Pow’r  ! 

The  firjl  material  Link  In  Beings  Cham  ! 

Worthy  the  Fiat,  that  firjl  call’d  thee  forth 
From  Darknefs ,  and  Confufion’s  wide  Domain  1 
Attracted  by  thy  Pow’r,  the  ravijh’d  Eye 
Defcants  on  all  around  with  vajl  Delight ; 

The  Soul  exults  amid  her  wond’rws  Frame , 

For  Man’s  the  wond’rous  Workmanjhip  of  God  I 
Aufpicious  Light  !  he  friendly  to  Mankind  $ 

Long  o'er  the  Products  of  this  fertile  Globe 
Difplay  thy  Charms ,  ’ till  Time  Jhall  be  no  more . 

What  various  Dyes  on  Trees ,  Herbs ,  Fruits ,  and  Flow’rs, 
Thy  Rays  refracted,  beauteous  pour  abroad  ! 

Light  to  the  Peach  imparts  the  B.lujb  it  wears , 

Tinges  the  NeB’rine  -with  a  deeper  Red , 

Beams  on  the  Plumb  that  fifty  inviting  Blue , 

And  o’er  PomonaV  Gifts  pourrs  countlefs  Charms  : 

Paints  ev’ry  Colour  In  the  Peacock’s  Tail, 

With  fplendid  Iris.,  that  celejlial  Bow. 

How  powerful  proves  the  Air’j  elajlic  Force  / 

As  on  the  Pump  Experiments  confefs : 

Creation  s  Fruits  no  more  could  vig’rous  thrive , 

Than  Man  fubfijl  without  the  fragrant  Balm. 

Porous  are  all  the  vegetable  Tribes, 

And  all  receive  frejh  Draughts  of  vital  Air , 

By  juft  Gradation  to  the  royal  Oak, 

Or  Cedar ,  which  adorns  the  Mountain  s  Brow . 

Our  Atmofphere  all  ponderous  prejfes  round 
In  Jlridt  Proportion  o’er  the  Face  of  Things , 

Yet  all  fufiain  the  vajl,  furprijing  Weight, 

Buoy’d  by  Refiftance  of  internal  Air. 

The  Winds  from  Vapours  purge  th ’  aerial  Climes., 

IVhich,  otherwife,  would  taint  both  Man  and  Beajl 9 
What  Care  has  that  Almighty  Mind  bejlow’d 
On  thefe,  his  lower  Works,  Works  all  Divine  ! 

How  worthy  our  InJpeBion  and  Regard! 


Let  'Pride  abaft) J,  fink  humbly  to  the  Duflj 
When  we  behold  the  fia?ne  tranficendent  Skill 
At  large  difiplay’d  thro’  Natureh  ample  Fields 
As  in  this  glorious ,  fair  Machine  ofi  Man. 

Sing  next-)  my  Mule,  what  Ufies filow  from  Sound/ 
Jfftoofie  Medium  is  the  wide  circumfluous  Air ; 

Caus'd  by  fiome  fiudden  Stroke ,  the  quav’ring  Parts 
A  fife  Ft  the  'Tympanum ,  and flrike  our  Ears . 

How fiofit)  how  pleaflng  to  th ’  attentive  Mind 
Are  Notes ,  ariflng  flrom  melodious  Strings  ! 

Artful  they  foot  h  our  Troubles  into  Refik) 

And  waft  the  Soul  beyond  her  native  Sphere 
So  David  pleas’d  the  royal  Ear  ofi  Saul, 

Banifh’ d  all  Dificontent ,  all  anxious  Thoughts / 

And powrfiul  made  the  Snakes  of  Envy  Jlcep „ 
Tarantulas  in  vain  envenom’d  bite , 

If  Mafic’ j  fiov  reign  Antidote  oppo fie : 

By  juft  Degrees ,  th’  afflicted  Patient  feels 
No  more  a  Numbnefis  ofi  his  nat’ral  Parts , 

Erdiv’ning  Airs  aflfcFt  his  whole  Machine  9 

His  Legs )  Arms ,  Fingers ,  catch  the  thrilling  Sound \ 

With  Joy  he  bounds ,  to  perfect  Health  reflor’d. 

From  Concords,  fiuch  great  Benefits  arife , 
fuel)  the  Goodnefs  0/*  the  great  Supreme! 

What  Pow’r  has  Gravity  !  What  mighty  Force / 
Ay  which  all  Bodies  to  their  Center  tend  \ 

The  Sun  attradls  the  Planets  in  their  Orbs , 

This  Globe  pale  Cy  nthia  gliding  in  her  Sphere  : 

All  teeming  Matter  gravitates  ter  Earth, 

Towards  her  Bow  els,  where  her  Center  lies  : 

On  ev’ry  Form  it  affs  with  equal  Force , 

As  much  on  Feathers  as  more  ponderous  Gold! 

What  Qualities  the  ufiefiul  Magnet  yields , 

Which  conjlant  points,  the  Needle  to  the  Pole , 

Unlcfs  betray’d  by  fiubterranean  Ore  ! 

Without  the  Loadilone’s  neceffary  Aid , 

The  Mariner  in  vain  would  plow  the  Deep , 

J:n  quefl  of  foreign  Ports ,  in  foreign  Lands. 

How  great  the  Paw’r9  the  Wifidom ,  and  Defign , 


Of  One  almighty,  all- creating  God  ! 

Who for rn  d  this  World  fo  ufeful  and fo  fair ^ 

And  from  her  Entrails  gives  fuch  precious  Gifts , 

What  various  Scenes  all  wonderful  arife 
From  the  Purfuit  of  Electricity  ! 

An  Art  well  worthy  of  the  greatefi  Praife ; 

Improv'd  by  Moderns  thro '  a  length  of  Tears. 

Like  fame  fair  Science  now  Jhe  lifts  her  Heady 
And  claims  a  Volume  to  record  her  life. 

Great  Truths  have  lately  been  dif clos'd  to  Light , 

While  undijcover  d  lie  ten  Thoufand  more , 

Which  Time  and  Study  beauteous  may  unfold , 

And publijh  wide  their  Virtues  to  Mankind^ 

On  Themes  like  thefe  the  Mufe  could  much  enlarge \ 

T*  enforce  the  Study  of  great  Nature’s  Laws , 

And  prove  its  Ufes  to  the  human  Pace  ; 

But  Time  contracts  her  Songy  and  damps  her  Flight  : 

A  Chain  of  Subjects  mujl  remain  unfungy 
Fraught  equal  with  the  great  Creator’s  Pow'r. 

Herey  let  feme  Favrite  of  til  Aionian  Maids 
AJJume  the  Theme ,  with  ’Zeal  divine  impel! d ; 

While  /,  infpird  with  Gratitude  and  Lovey 
w  lib  this  Addrefs  conclude  the  facred  Song. 

Creation  s  Lord  !  Great  Nature’s  glorious  Guide  ! 

Who  ever  wakeful ,  from  thy  blefs' d  Abode , 

With  piercing  Eyes  furvey  ft  each  dawning  Thoughty 
Eire  brought  to  Speech  ,  and  f owing  from  our  Lips : 

Attend  thine  Ear  a~while  to  fuppliant  Dujf 
Dufl  form'd  by  Thee,  and  farin' d  indeed  divine  ! 

When  Inclination  prompts  with  vaarm  Defires 
To  fearch  this  Fabrick  of  the  lower  IVorld , 

Hire  Ay  aufpicious  Guide,  our  Search  aright  ! 

Or  when  ive  ft  rive  to  fearch  the  Heights  above , 

Curious  to  trace  thy  more  furpriftng  Works „ 

Thou  light  us  on  to  thefe  celejiial  Scenes , 

Where  Beauty ,  Order ,  Harmony  confpire 
To  ra'fe  Devotion ,  and  exalt  our  Love  / 

While  fecond  Caufes  Jludious  we  ajfigriy 
Ne'er  let  us,  mighty  Lord,  forget  the  Fir  ft  l 

Thee, 

i  . 


(  *H  ) 

Thee,  Firft  and  Lafl !  by  whom  all  Things  were  made , 
jR?r  thy  own  Glory ,  and  the  gen’ral  Good*— - — 

What  daring  Man  Jhall  impioujly  attempt 
To  Jet  at  naught  thy  great  important  Laws  P 
Nothing  in  vain  has  thy  great  Hand  dejigridy 
Replete  with  all  that  lav  if  a  Hearts  can  wifh . 

Shall  Atheifts  fay  this  glorious  Fabric k  rofe 
From  Nature  only ,  not  from  Nature’s  God  ? 

O  reign  Supreme,  inMajeJiy  adordy 
Extend  thy  Sceptre  o’er  the  Hearts  of  Men  $ 

Crujh  Atheifm  in  its  Births  from  Age  to  Age9 
While  Thou  remain  ft  One  univerfal  Caufe, 

The  Father,  and  the  Sov’reign  of  the  World* 

Reading,  Nov.  26,  1758-  Marcus, 


. 


/j  , 


*? 


s  < 


The  Young  Gentleman  and  Lady’s 

SOPHY. 


DIALOGUE  I. 


The  Introduction. 

Euphrofyne. 

[E  AR.  C leonl eus0  I’ve  been  To  afte&ed  with  the  pleafing 
Difcourfe  you  entertained  us  with  laid  Night,  that  I 
know  not  which  is  greateft,  my  Joy  in  feeing  fo  near 
a  Relation  after  fo  long  Abfence  at  College,  or  the 
Happinefs  I  conceive  will  redound  to  me,  and  the  Family,  from 
the  great  Abilities  and  Improvements  you’ve  there  acquired. 

Ckonicus .  Dear  Euphrofyne ,  as  I  have  been  very  induftrious 
in  improving  my  Time  and  Talents  at  College  ;  fo  if  any  Satis¬ 
faction  or  Happinefs  refult  from  thence  to  any  Perfon,  and  efpe- 
cially  to  yourfelf,  dear  Sifter,  I  fhall  think  myfelf  highly  com- 
penfated.  Your  remarkable  Difpofition  to  reading,  I  fee,  with 
the  greateft  Pleafure,  has  given  you  an  elegant  Tafte,  and  ren¬ 
dered  you  capable  of  Underftanding,  and  convening  with  Perfons 
on  fuch  SubjeCIs  as  come  but  too  rarely  on  the  Carpet  in  any  Con- 
verfation,  efpecially  that  of  your  Sex. 

Euphrof  I  fuppofe.  Brother,  you  intend  to  make  me  a  Com¬ 
pliment  :  Indeed  I  love  reading  very  much,  but  wifli  I  were  more 
capable  of  improving  by  it.  Philofophy,  I  mean  the  Know¬ 
ledge  of  natural  Things  in  general,  is  what  I  Ihould  be  greatly 
pleafed  in  the  Study  of,  were  it  not  fo  difficult  a  Science.  I  was 
charmed  with  the  beautiful  Sketches  you  gave  the  Company  Yef- 
terday  of  fome  Parts  of  it. 

Cleon.  Philofophy  is  the  darling  Science  of  every  Man  of  Senfe, 
and  is  a  peculiar  Grace  in  the  Fair  Sex;  and  depend  on  it,  Sifter,  it 
is  now  growing  into  a  Fafhion  for  the  Ladies  to  ftudy  Philofophy ; 
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and  I  am  very  glad  to  fee  a  Sifter  of  mine  fo  well  inclined  to  pro* 
mote,  a  Thing  fo  laudable  and  honourable  to  her  Sex. 

Euphrof.  I  often  wilh  it  did  not  look  quite  fo  mafculine  for  a 
Woman  to  talk  of  Philofophy  in  Company ;  I  have  often  fat  filent, 
and  wanted  Refolution  to  afk  aQueftion  for  fear  of  being  thought 
aftuming  or  impertinent.  I  Ihould  be  glad  to  fee  your  Aflertion 
verified  ;  how  happy  will  be  the  Age  when  the  Ladies  may  mo- 
-deftly  pretend  to  Knowledge,  and  appear  learned  without  Singu¬ 
larity  and  Affectation  !  But  can  you  give  any  Inftances  within 
your  Knowledge  of  any  Perfons  of  our  Sex  remarkable  for  this  new 
Caft  of  Thought  ? 

Cleon.  Yes,  dear  Sifter,  feveral  ;  in  London ,  Oxford ,  and 
many  other  Places.  I  lhall  mention  in  Particular,  Euprepia ,  a 
younger  Daughter  of  Eugenius ,  to  whom  Nature  has  not  been 
more  indulgent  in  Genius ,  and  fine  Parts,  than  her  Father  has 
been  careful  in  bellowing  on  her  a  liberal  and  genteel  Educa¬ 
tion,  andfheherfelf  fedulous  to  improve  both;  fothatfheisnownot 
moreconfpicuous  for  perfonal  Charms  and  Beauty,  than  great  and 
amiable  for  her  fingular  good  Senfe  and  Judgment,  in  natural  Sci¬ 
ences  efpecially;  on  which  Account  Iheis  admired,  efteemed  and 
beloved  by  all  Gentlemen  of  Difcernment.  This  fine  Lady,  you 
will  eafily  judge,  muff;  be  a  notable  Contraft  to  Thelia  Daughter 
of  Phijargus ,  who,  being  of  a  fordid  and  contra&ed  Temper,  has 
bellowed  no  more  Education  on  his  Daughter  than  Marking  and 
making  of  Pafties ;  thus  Thelia  lives  admired  by  yeomanly  Boors. 

Euphrof.  Indeed  ’tis  Pity  there  are  fo  many  young  Ladies  in 
Thelia’ s  Cafe;  ’tis  certainly  more  their  Parents  Fault  than  their 
own  :  Thelia  might  have  been  Euprepia ,  had  Eugenius  been  The¬ 
lia’  s  Father.  ’Tis  our  Part,  Cleonicusy  to  blefs  God,  that  we  had 
no  P hilar gus  to  our  Parent. 

Cleon.  ’Tis  juftly  obferved,  Euphrofyney  and  I  often  do  :  ’Tis 
our  Happinefs  that  we  have  Parents  whofe  Fortune  enables,  and 
whofe  Temper  inclines,  them  to  bellow  on  us  Education,  and 
to  train  us  up  to  truely  honourable  and  polite  Life.  I  have 
all  the  Advantages  of  the  Univerfity,  and  you  of  the  Boarding- 
School  ;  while  I  purfue  the  feveral  Studies  of  the  Latin ,  Greek  and 
Mathematical  Literature,  you  apply  to  French ,  and  the  delightful 
A  equations  of  the  Belles  Lettres . 
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Euphrof  Dear  Cleonicus^  ’tis  indeed  my  Happinefs  to  have 
divers  Matters  and  Tutors,  as  well  as  you  ;  of  one  I  learn  French , 
of  another  to  draw,  a  third  teaches  me  Muttck,  and  a  fourth 
Dancing  :  But  among  ’em  all  there  is  none  well  enough  fkill’d 
in  Philofophy  to  teach  that  in  our  School,  were  any  of  the  young 
Ladies  difpofed  to  learn ;  this  I  have  learned  by  Enquiry  of  my 
Miftrefs. 

Clean,  As  for  Mafters  in  Philofophy ,  ’tis  a  Thing  as  yet  un¬ 
heard  of  in  private  Schools ;  in  the  Univerfities  there  are  indeed 
Profeffors  of  Philofophy ,  who  fometimes  read  Lectures  on  that  Sub¬ 
ject  ;  but  fmce  I  have  the  Pleafure  to  find  in  you  a  Dilpohtion  to 
Philofophizing,  I  mutt  tell  you,  that  the  only  Way,  at  prefent, 
to  learn  Pholofophy  is  from  Books  well  wrote  on  that  Subjedf. 
And  then  — 

Euphrof  But,  give  me  Leave  to  interrupt  you  a  little,  by 
afking  you  a  Queftion ;  tho’  indeed  I  am  deftitute  of  a  Maf- 
ter,  I  am  not  of  Books;  my  Father’s  Library,  replenifhed 
with  the  choicett  Book  on  that  Subjedf,  is  always,  you  know,  at 
my  Command  :  But  then,  this  conftant  Difficulty  occurs,  that 
they  are,  for  the  moft  Part,  unintelligible,  by  reafon  either  of 
Schemes,  or  hard  Terms,  or  abttrufe  Reafonings,  &c.  Pray, 
how  am  I  to  be  relieved  or  affitted  in  fuch  a  Cafe  without  a 
Matter  ? 

Cleon,  Dear  Sifter,  ’tis  tho  Fate  of  that  Science  to  be  attended 
with  fome  Difficulties  in  the  Study  of  it;  thefe  are  no  otherways  to 
be  removed  than  by  the  Affiftance  of  learned  Men  and  Books. 
But  thofe  Parts  of  Philofophy  which  are  perplexed  with  Schemes 
$;nd  Abftrufities,  are  generally  fuch  as  may  be  either  wholly  neg- 
ledfed  as  ufelefs  to  tfie  generality  of  People;  or  elfe  maybe  ex-*- 
plained  in  a  more  eafy  and  familiar  Manner  by  Experiments. 
E  ear  not,  Euphrofyne ,  the  greateft  and  moll  delightful  Part  of  this 
Science  is  within  the  Ladies  Comprehenfion* 

Euphrof  You  give  me  good  Encouragement,  Brother;  I  wifti 
you  may  find  the  Succefs  of  my  Enquiries  anfwerable;  for  I  can 
allure  you,  I  ftiall  afk  you  many  impertinent  Queftions  on  this 
Subjedf  before  you  return  again  to  College. 

Cleon .  Not  more,  my  dear  Euphrofyne ,  than  I  fhall  be  as  glad 
£0  anfwer,  if  I  can ;  but  don’t  call  ’em  impertinent ;  or  elfe  know, 
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that,  in  the  Sciences,  fuch  Impertinencies  are  the  firft  Steps  to 
Knowledge. 

Euphrof.  Dear  Cleonicus ,  you  are  very  obliging ;  but  fuffer  me 
to  difcover  to  you  one  Thing  farther - — 

Cleon.  Yes,  dear  Sifter,  I’m  impatient  to  hear  you. 

Euphrof.  Be  allured,  then,  that  fome  Time.before  you  came 
Home,  while  yet  the  happy  Moments  were  near  approaching,  I 
had  form’d,  tomyfelf,  a  Refolution  to  purfue  the  Studies  of  Phi- 
lofophy,  in  fomewhat  of  a  Method,  under  your  Inftrucfions 

when  prefent  with  us. - ’Tis  only  to  you,  my  Cleonicus ,  I  may 

thus  fpeak  without  blufhing. 

Cleon.  Modefty,  a  moft  amiable  Virtue  in  all,  fhould  never 
be  anObftacle  to  the  forming,  or  profecuting,  any  great,  noble, 
or  laudable  Defign;  ’tis  then  a  Fault  only  when  Ambition  is  a 
Virtue.  I  am  extremely  pleafed  to  underftand  your  Purpofe, 
and  fhall  be  glad  to  aftift  you  all  I  can. 

Euphrof  Indeed  I  defign  to  make  a  diredt  Bufmefs  of  it,  wThile 
you  are  here;  and  therefore  you  may  expedt  me  to  be  as  trouble- 

fome  as  you  pleafe. - -’Twill  be  beft  making  Hay  while  the 

Sun  fhines. 

Cleon .  All  Opportunities  and  Occafions  fhall  be  employed  to 
oblige  a  Sifter  fo  dear  to  me  as  Euphrofyne.  The  Severities  of 
Winter  are  now  paft;  the  Days  are  lengthening,  the  Sun  renews 
his  V/ armth  and  Splendor,  the  Trees  begin  to  bud,  the  Birds  to 
fing,  and  all  Things  now  appear  in  the  Serenity  of  a  returning 
Spring;  I  therefore  propofe  to  fpend  thofe  vernal  Evenings  in 
familiar  Dikourfe  on  natural  Things,  while  we  walk  round  the 
Park,  or  over  the  Fields  and  Meadows,  which  make  fuch  a  de¬ 
lightful  Landfcape  all  about  us. 

Euphrof  If  I  miftake  not,  this  is  fomewhat  like  the  Manner 
in  which  the  Antients  taught  and  learned  Philofophy,  is  it  not? 

Cleon .  Yes ;  and  you  have  read  at  the  fame  Time,  that  Arif- 
totle  and  his  Difciples  were  called  Peripatetics ,  from  their  Cuftom 
of  teacing  and  difputing  as  they  walked. 

Euphrof  I  have  alfo  read  of  that  Sedt  called  Academijls ,  but 
have  forgot  on  what  Account  they  have  that  Name. 

Cleon o  You  will  eafily  recollect,  that  it  was  from  a  Place  call¬ 
ed  Academia ,  a  pleafant  Grove  at  Athens ,  in  which  Plato ,  and 
his  Followers,  taught  Philofophy* 
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Euphrof.  I  have  not  read  much  on  the  antient  Philofophy,  but 
I  fuppofe  that  muft  needs  come  far  fhort  of  the  Modern. 

Cleon .  Very  far  fhort,  indeed ;  the  Difference  is  not  much 
greater  between  Dreaming  and  Reafoning  ;  between  the  crepuf- 
cular  and  the  Noon-tide  Light.  The  Platonics  taught  little  more 
than  fome  faint  Notions  of  the  Deity ,  which  they  called  Theology  ; 
and  the  Dodfrines  of  Virtue  and  Manners ,  which  they  called 
Ethics ,  or  Moral  Philofophy .  Soon  after  Arijlotle  enquired  into 
the  Caufes  and  Nature  of  Things,  but  made  no  great  Difcoveries, 
as  being  deftitute  of  the  proper  Means,  viz.  Inftruments  and  Ex¬ 
periments  ;  for  \vhich  Reafons  that  Science  which  is  properly 
called  Phyfics ,  or  Natural  Philofophy ,  was  brought  to  no  Perfec¬ 
tion  ’till  within  thefe  200  Years,  or,  I  may  more  juftly  fay,  ’till 
within  thefe  laffc  50  or  60  Years. 

Euphrof  Indeed  I  have  often  obferved  in  the  little  Compafs  of 
my  Reading  that  many  great  and  ufeful  Inventions  have  been 
aferibed  to  feveral  modern  Names,  as  Bacon,  Boyle ,  Leibnitzs , 
Newton ,  Boerhaave ,  Halley ,  &c.  and  have  as  often  wondered 
how  thofe  Things  fhould  remain  undifeovered  fo  long. 

Cleon.  The  true  Reafon  was,  as  I  faid,  for  Want  of  a  right 
Method  of  Philofqphizing,  and  proper  Means  to  conduct  them  in 
their  Purfuits ;  add  to  this,  their  Pride  and  Arrogance  would  not 
fufferthem  to  appear  ignorant  of  any  Thing,  and  confequently 
(not  daring  to  appear  in  a  Pofture  of  Enquiry)  they  knew  little  or 
nothing  of  the  true  Nature  of  Things.  ’Twas  my  Lord  Bacon’s 
great  Soul  which  firft  pointed  out  the  Way  to  real  Knowledge,  and 
the  Hon.  Mr.  Boyle  indefatigably  purfued  it  in  numberlefs  Expe¬ 
riments,  and  difeovered  the  true  Nature  of  the  Air.  Sir  Ifaac 
Newton ,  Dr.  Wallis ,  £sV.  firft  improved  the  mechanical  and  ma¬ 
thematical  Parts,  and  brought  Aftronomy  to  its  greateft  Perfec¬ 
tion.  The  learned  Dr.  Heron.  Boerhaave  made  great  Difcoveries 
in  Chemiftry  and  the  Nature  of  Plants  and  Minerals  ;  and  Mr, 
Lezvenhoeck ,  that  great  Improver  of  the  Microfcope,  firft  brought 
to  Light  the  invifible  Parts  of  Nature  ;  the  Theory  of  the  Winds 
is  nov/well  nigh  perfected  by  Dr  .Halley,  lately  deceas’d.  And 
laftly  all  the  valuable  Curiofities  and  wond’rous  Productions  of 
Nature,  are  to  be  feen  in  the  unparalleled  Colle&ron  of  the  late 
Sir  Elans  Shane ,  and  in  the  Mufeum  of  the  Royal  Society. 
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Euphrof.  Since  you  mention  the  Royal  Society,  pray  let  me 
afk  you  one  Queftion  :  ‘What  are  thofe  called  the  TranfaSlions  of 
the  Royal  Society,  I  have  never  yet  feen  them,  though  I  meet 
with  perpetual  References  to  them  in  every  modern  Piece  of  Phi- 
lofopky  ? 

Cleon ,  They  are  a  Sort  ofRegifter  and  Journal  of  all  the  no¬ 
table  Experiments,  Difcoveries,  Enterprizes,  learned  Difcourfes, 
which  are  conftantly  made  by  the  Members  of  that  Society 
at  their  feveral  Meetings  ;  and  which  are  publifhed  in  particular 
Numbers  for  the  Promotion  of  Natural  Knowledge,  and  the  va¬ 
rious  Arts  and  Sciences  among  Mankind.  Thefe  Numbers  are 
now  very  many,  but  are  abridged  by  feveral  Hands,  for  more  ge¬ 
neral  Ufe;  and  as  they  are  the  Treafury  of  natural  Science  I  de- 
fign  to  make  you  a  Prefent  of  them,  to  afiift  and  encourage  you 
in  your  intended  Studies  therein. 

Euphrof.  Dear  Cleonicus ,  your  Kindneiles  to  me  are  fuch  as 
I  can  never  requite,  but  with  the  fmcereft  Love  and  Efteem  ;  they 
endear  you  to  me  in  all  the  Characters  of  a  Brother,  a  Friend, 
and  a  Tutor.  But,  as  the  Evening  is  now  well  fpent,  let  us  de¬ 
fer  our  farther  Thoughts  to  the  next  convenient  Seafon. 

Cleon.  ?Tis  true,  my  Euphrofyne ,  the  Night,  and  Nature, 
calls  us  away  to  Reft.  The  next  Time  we  difcourfe  of  thefe  Mat¬ 
ters,  we  will  take  a  regular  Method  of  contemplating  Nature ; 
furvey  firft  the  Heavens,  then  the  Air  and  its  Meteors',  after  that 
we  will  take  a  View  of  the  Earth  on  which  we  live,  and  all  its  va¬ 
rious  Productions ;  and  laflly,  we  will  recreate  ourfelves  with 
the  delightful  Difcoveries  of  the  Microfcope,  and  other  curious 
Jnftruments  by  which  Philofopy  has  arrived  at  its  prefent  great 
Perfection.  In  the  Courfe  of  thefe  Meditations,  we  {hall  (in  the 
Words  of  Sir  R.  Blackmore ) 

See  thro ’  this  vajl  extended  Theatre , 

Of  Skill  divine ,  what  fhimng  Marks  appear  ! 

Creating  Poivr  is  all  around  exprefl , 

The  God  dif cover  d,  and  his  Care  confejl ; 

Nature's  high  Birth  her  heav’nly  Beauties  Jhow, 

By  evry  Feature  we  the  Parent  know. 

TV  expanded  Spheres ,  amaxing  to  the  Sight, 

Magnificent  with  Stars  and  Globes  of  Light ; 

The  glorious  Orbs  which  Hcav’ns  bright  Hoft  compofe , 

The  imprifon  d  Sea ,  that  refifllefs  ebbs  and flows  \  The. 
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‘ The  fluctuating  Fields  of  liquid  Air , 

With  all  the  curious  Meteors  ho  A  ring  there , 

And  the  wide  Regions  of  the  Land  proclaim , 

The  Pow’r  divine  that  rais'd  the  mighty  Frame . 
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Of  the  Universe,  and  the  federal  Systems  of  the 

World. 


Cleonicus. 

Guefs  at  your  Wifhes,  Sifter;  this  fine  Day  terminates  in  a 
fair  and  delightful  Evening,  which  invites  us  to  the  Pleafures 
of  a  Walk ;  you  are  ready  to  go,  but  which  Way  are  you  inclined 
to  take,  the  Park  or  the  Fields,  or  along  the  winding  Lanes  ? 

Euphrofyne.  The  Park,  this  Evening,  if  you  chufe  it,  Bro¬ 
ther. 

Cleon .  With  all  my  Heart,  Euphrofyne ;  come  on,  and  while 
we  take  a  Tour  about  the  large  extended  Plain,  afk  me  any 
Queftions  your  Curiofity  may  fuggeft,  and  I’ll  endeavour  to  an- 
fwer  them  the  beft  I  can. 

Euphrof.  I  thank  you,  Cleonicus  ;  I  remember  when  we  laft 
difcourfed  together,  you  promifed  me  a  regular  Account  of  na¬ 
tural  Things,  and  faid  we  fhould  begin  with  the  Heavens  ;  this 
feems  an  ambiguous  Term  to  me,  pray,  what  do  the  Philofophers 
mean  by  the  Heavens  ? 

Cleon,  They  fometimes  mean,  the  Sky  or  Firmament ;  fome- 
times  the  Orbits  of  the  Planets ;  fometimes  the  Space  of  one  Sy- 
ftem  and  fometimes  of  all  the  Syftems  in  the  Univerfe. 

Euphrof,  That  I  may  have  a  yet  clearer  Idea  of  wdiat  you  in¬ 
tend,  I  muft  beg  you  to  explain  the  Terms  Univerfe ,  Syftems , 
Space ,  he,  for  I  would  willingly  underftand  Things  aright. 

Cleon .  By  the  Univerfe ,  my  Euphrofyne ,  you  are  to  under¬ 
ftand  the  whole  Creation  of  all  Things,  together  with  the  every 
Way  infinitely  extended  Space  or  Void  in  which  they  have  their 
Exiftence, 
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Euphrof.  If,  as  you  intimate,  the  Univerfe  be  infinite,  how 
do  you  think  it  is  furnifhed  in  the  feveral  Parts  thereof,  of  is  it 
all  an  empty  Space  beyond  the  Stars  ? 

Cleon .  The  Philofophers  of  the  prefent  Age  teach  us,  that 
the  Univerfe  through  all  the  boundlefs  Space,  is  replenrfhed  with 
Syftems  or  Worlds  of  different  Bodies.  For  by  a  Syftem ,  they 
mean  a  Number  of  Bodies  which  move  about  one  common  Cen¬ 
ter  or  Point ;  and  fuch  a  Syftem  is  what  we  call  a  World ;  and 
the  moving  Bodies  of  thefe  Syftems,  we  call  Planets  and  Cornett 
in  ours. 

Euphrof.  Do  the  Philofophers  know  any  thing  of  the  feveral 
Syftems  or  Worlds  befides  our  own  ? 

Cleon.  Not  any  Thing  certainly  ;  they  only  make  probable 
Conjedlures  at  moft,  and  reafon  from  the  Analogy  they  obferve 
between  fome  Things  in  our  Syftem,  and  fome  in  theirs,  which 
they  think  alike ;  of  which  I  (hall  be  more  particular  when  we 
talk  of  the  Stars. 

Euphrof.  You  know  beft,  dear  Cleonicus ,  how  to  direeb  my 
Enquiries  ;  I  am  content  therefore  if  I  can  but  obtain  a  general 
Knowledge  of  our  own  W  orld ;  but  what  did  you  fay,  that  all 
the  Bodies  of  our  World  were  moveable  about  a  Center  ? 

Cleon .  Yes,  all  but  one;  and  that  one  is  it  which  poffefteth 
the  Center  or  middle  Point  of  the  Syftem. 

Euphrof.  Before  I  can  afk  you  a  Queftion  I  intend,  you  muft, 
Cleonicusy  tell  me  how  many  Bodies  there  are  which  compofe  our 
Syftem  or  World  ? 

Cleon .  Thofe  whofe  Number  is  certain  are,  of  the  larger  Sort, 
Six ;  viz*  Mercury ,  Venus ,  the  Earth ,  Mars ,  Jupiter  and  Sa- 
turn ,  befides  the  Sun  which  is  far  greater  than  them  all.  But 
thofe  Bodies  we  call  Cotnets ,  or  Blazing-flars ,  are  ftill  more,  tho* 
uncertain  in  Number.  Befides  all  thefe,  there  are  a  leffer  Sort  of 
Bodies  in  our  Syftem  which  move  about  the  larger*,  and  they  are 
called  Satellites  or  Moons  y  of  which  we  can  fee  but  one  with  the 
naked  Eye. 

Euphrof.  But,  dear  Cleonicus ,  are  not  the  Stars  which  twin¬ 
kle  all  about  us,  and  light  us  through  gloomy  Nights,  a  Part  of 
our  Syftem  ? 

Cleon .  No  ;  the  Reafon  of  which  you  will  underftand  by-and- 
by. 

Euphrof 
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Euphrof.  Then  the  Queftion  I  would  afk,  is  ;  which  of  all 
thofe  Bodies  you  mention  is  That  which  remains  at  reft  in  the 
Center  of  the  Syftem  ? 

Cleon.  That  is  the  Queftion,  indeed  ;  you  will  not  a  little  won¬ 
der,  perhaps,  to  hear,  that  the  moft  learned  Philofophers  have 
been  controverftng  this  Point  for  above  2000  Y  ears  5  Schools 
have  difputed  with  Schools  ;  and  many,  and  different  Syftems 
have  been  formed  to  folve  the  Appearances  and  Motions  of  the 
heavenly  Bodies. 

Euphrof.  I  have  read,  I  remember,  of  the  Syftems  o  fPtolomyy 
Tycho ,  and  Copernicus ;  I  fuppofeyou  mean  thefe  among  the  reft, 
do  you  not,  Cleonicus  ft 

Cleon.  Yes,  my  Euphrofyne,  thofe  which  you  mention  are 
the  Principal  ;  befide  which  there  were  fome  others,  as  of  Kep¬ 
ler  ,  Defcartes ,  &c.  from  fuch  a  Variety  of  Notions,  Sir  Richard 
Blackmore  fays, 

The  old  and  nevj  AJlronomers  in  vain 
Attempt  the  heav'nly  Motions  to  explain . 

But  here  Sir  Richardwas  miftaken ;  for  the  new  Aftronomers  have 
very  fuccefsfully  explained  the  heavenly  Motions  in  every  Reft 
pebb. 

Euphrof.  Tho’  it  may  not  be  to  much  Purpofe  to  have  a  large 
Account  of  all  thefe  Syftems,  yet  1  fhould  be  glad  juft  to  know 
what  they  were,  and  how  they  differed  from  each  other,  in  as 
few  Words  as  you  can. 

Cleon.  The  Syftem  of  the  famous  Egyptian  Aftronomer,  Pto - 
lomy,  was  the  moft  grofs  and  vulgar  :  He  fuppofed  the  Earth  poff 
feffed  the  Center  of  the  World,  and  that  about  it  moved,  ftrft  the 
Moon,  then  Mercury ,  then  Venus ;  then  the  Sun  3  then  Mars , 
fupiter  and  Saturn  ;  all  in  Orbs  above  each  other ;  next  above 
Saturn  he  placed  the  Firmament  of  the  fixed  Stars  j  and  above 
thefe,  two  folid  cryftalline  Spheres,  one  moving  from  Eaft  to 
Weft,  the  other  from  North  to  South,  and  vice  verfa.  All  thefe 
he  included  in  that  Sphere  he  called  the  Primum  Mobile ,  or  ftrft 
Mover,  which,  by  a  daily  Motion  about  its  Axis,  carried  the 
inferior  Orbs  from  Eaft  to  Weft  once  in  24  Hours.  But  this 
Hypothefts  was  far  from  folving  the  Appearances  of  the  heavenly 
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Motions,  and  therefore  is  defervedly  thus  cenfured  by  the  afore- 
faid  Gentleman. 

/  .  .  . . 

Firft  Ptolomy  his  Scheme  celejlial  wrought. 

And  of  Machines  a  wild  Provifion  brought* 

Orbs  centric  and  eccentric  he  prepares. 

Cycles  and  Epicycles,  folid  Spheres , 

In  order  placed ,  and  with  bright  Globes  inlaid , 

To  folve  the  Tours  by  heavenly  Bodies  made. 

But  fo  perplex'd ,  fo  intricate  a  Frame  j 
The  later  Ages  with  Derifion  name . 

This  Syflem  you  have  reprefented  in  the  Diagram  I  have  drawn 
for  you,  ( Plate  I.  Fig.  i.)  and  is  evident  by  Infpedlion  only. 

Euphrof.  It  is  fo ;  it  is  the  Figure  of  the  Heavens,  which  I  have 
feen  in  every  common  Map.  But  fince  Tycho  difapproved  of  Pto - 
lomy’s  Syflem,  I  fuppofe  he  advanced  one  more  plaufible  ;  pray, 
what  was' peculiar  to  his  ? 

Cleon .  ’Tis  faid,  he  placed  the  Earth  in  the  Center  of  the 
Syflem,  and  gave  it  only  a  diurnal  Motion  about  its  Axis  once 
in  24  Hours ;  tho*  fome  fay,  he  made  the  Eai'th  to  be  abfolutely  at 
reft.  About  the  Earth  he  revolved  the  Moon ,  and  alfo  the  Sun , 
but  then  about  the  Sun  he  placed  the  Orbs  of  Mercury ,  Venus , 
Mars ,  ‘Jupiter  and  Saturn  ;  fo  that  they  revolve  at  the  fame  Time 
about  the  Earth  once  in  a  Y ear.  Thus  Sir  Richard  : 

The  famous  Dane,  who  oft  the  Moderns  guides , 

To  Earth  and  Sun  their  Provinces  divides ; 

The  Earth's  Rotation  makes  the  Night  and  Day ; 

The  Sun ,  revolving  thro *  the  ecliptic  IV ay. 

Effects  the  various  Seafons  of  the  Tear : 

Which ,  in  their  Turn ,  for  happy  Ends  appear . 

This  enormous  Conflruction  of  a  Syflem  of  the  World  I  have 
reprefented  alfo  in  a  Scheme,  for  your  more  eafy  apprehending 
it.  (Fig.  2.) 

Euphrof  I  am  obliged  to  you  for  it,  as  it  is  not  quite  fo  eafy  to 
get  an  Idea  of  it  without.  This  Scheme  of  the  Heavens,  if  I  re¬ 
member 
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member  right,  is  alfo  exploded ;  but  I  forget  the  particular  Rea- 
fons  thereof. 

Cleon.  Becaufe  in  this,  not  only  Angle  Planets,  but  a  whole 
Syftem  is  made  to  revolve  about  the  Earth  every  Y ear ;  which  is 
an  EfFe6h  fo  prodigious  to  anfwer  an  End  much  eafier  brought 
about  by  a  more  Ample  and  natural  Contrivance,  that  it  has 
been  juAly  rejected  by  the  Moderns,  who  all  agree  to  admit  the 
Copernican  Syftem  as  the  only  true  and  genuine  one,  of  which  we 
will  hereafter  difcourfe  more  particularly. 


DIALOGUE  III. 


Of  the fallacious  Reafmzing  on  which  Ptolomaic 

Hypothesis  depends . 

Cleonicus. 

E  laft  Night  had  a  pleafant  Walk,  in  which  I  gave  you  a 
general  Account  of  the  Ptolomaic  and  Tychonic  Syftems ; 
and  as  this  Evening  is  like  to  prove  very  ferene,  if  it  be  agreeable 
to  you  to  take  a  Walk  (after  Tea)  to  the  Villa  beyond  the  Park , 
we  will  re-aAume  the  SubjeCf  of  the  Ptolomaic  Syjlcm ,  andconfider 
a  little  more  nicely  the  Merits  of  it. 

Euphrof.  With  all  my  Heart,  Cleonicus ;  and  I  fhould  be, 
glad  to  know  the  particular  Reafons-why  this  Syftem  comes  into 
fuch  Difcredit  among  the  Learned,  when  it  feems,  for  the  moft 
part,  agreeable  to  the  Senfes,  and  is  often  mentioned  in  the 
Holy  Scriptures. 

Cleon .  Neither  of  thofe  Arguments  you  now  mention,  my 
Euphrofyne ,  have  any  Weight  with  Gentlemen  of  Learning,  nor 
yet  with  Ladies  of  good  Senfe;  and  you’ll  And  yourfelf  able,  with 
a  little  Reflection,  to  fee  they  are  not  only  abfurd,  but  even  ridi¬ 
culous  ;  for  you  may  as  well  think  every  Thing  true  you  hear,  as 
that  every  Thing  is  juft  as  you  fee  it. 

Euphrof.  If  we  are  not  to  believe  our  Senfes,  Cleonicus ,  pray, 
why  were  they  given  us,  and  by  what  are  we  to  be  informed  ih 

Cleon.  Our  Senfes  are  the  general  Means  of  Information ? 
but  they  are  all  deceptive  in  fome  Meafure  $  none  more  fo  than 
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the  Sight.  My  dear  Euphrofyne9  you  will  find  it  a  dangerous 
1  'hirig  to  truft  your  Eye-fight  too  far  ;  our  rational  and  dif- 
cerning  Faculties  were  given  us  for  rectifying  the  Ideas  of  Senfes, 
and  to  difcover  T ruth  from  Error.  And  herein  confifts  our  Pre¬ 
eminence  above  Brutes.  But  to  come  nearer  the  Point.  To 
fuppofe  the  Earth  at  Refit ^  only  becaitfie  it  appears  to  be  fio ,  is  the 
weakeft  Thing  a  Perfon  can  be  capable  of  that  pretends  to  any 
Reafon  at  all. 

Euphrofi.  Why,  Cleonicus ,  you  feem  very  ferious,  and  almoft 
warm ;  if  People  are  deceived  by  their  Senfes,  and  impofed  upon 
by  their  Profeffors,  how  can  they  help  it  ? 

Cleon.  Very  eafily,  my  Euphrofiyne ,  let  them  think  and  rea¬ 
fon,  and  they  will  not  be  any  longer  the  Dupes  of  Error  and  Im_ 
pofture.  A  common  Sailor,  who  has  little  Reafon  enough  in 
mo  ft  of  his  Actions,  would  yet  be  afhamed  of  fuch  an  Abfurdity, 
as  to  conclude  his  Ship  was  at  Reft,  becaufe  it  appears  to  be  fo 
to  every  one  within  it.  And  therefore,  Sifter,  when  you  are  dif- 
pofed  to  take  a  Voyage  to  France ,  you  will  have  an  Opportunity 
of  being  convinced  that  Bodies  in  Motion  will  appear  to  be  at  Rell, 
and  Objects  at  Reft  appear  to  move,  and  fo  you  will  have  no  far¬ 
ther  Difficulty  in  that  Affair. 

Euphrofi.  Dear  Cleonicus ,  I  hope  you  will  find  fome  more 
agreeable  Way  to  convince  me,  than  by  fending  me  to  Sea  ;  for 
though  I  fliould  like  to  make  the  Tour  of  France ,  and  to  acquire 
philofophical  Experience  in  the  Voyage  ;  yet  I  cannot,  by  any 
Means,  think  of  the  terrible  Element  of  the  Ocean. 

Cleon.  Well,  though  it  might  anfwer  a  very  good  Purpofe 
for  you  to  fee  Paris ,  efpecially  as  you  might  then  convince  the 
Madame 5)  that  the  Englijh  Ladies  excel  them  as  much  in  Genius 
and  Faculties  of  the  Mind,  as  They  do  them  in  the  Frippery  of 
Drefs,  and  perfonai  Decorations  :  A  et,  to  fave  you  all  this 
Trouble,  we  need  only  take  a  Walk  to  yonder  Hill,  and  our 
Purpofe  will  be  anfwered  every  whit  as  well. 

Euphrofi.  Indeed!  Cleonicus ;  I  fhall  gladly  chufe  that  Me-r 
hod  rather  than  the  other ;  but,  pray,  what  curious  Spectacle 
will  there  offer  to  confute  fuch  a  general  Argument  ? 

Cleon.  Come  with  me,  and  you  will  foon  fee,  my  Euphro- 
fyne :  —  Youobferve  a  Wind-mill  is  there  placed  on  an  elevated 
Ground,  and  that  there  is  a  Ladder  by  which  you  afeend  to  the 

Door. 
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Door. — Do  you  go  up,  and  I  will  follow,  when  I  have  fpoke  a 
Word  to  one  of  the  Millers. — Well,  I  fee  you  are  feated,  and 
furveying  the  feveral  Parts  of  the  Machine ;  pray,  how  do  you 
like  being  in  a  Wind-mill  ? 

Euphrof  Very  well ;  I  never  was  in  one  before ;  there  is 
fomething  novel  and  ftrange  in  the  Structure,  and  I  am  greatly 
entertained  with  the  Oddity  of  my  Situation  ;  but  what  amufes 
me  moil:  of  all  is,  the  Motion  of  that  large  fquare  upright  Poll; 

fee,  how  fall  it  moves  round  ! 

J  / 

Cleon.  The  Poft  move.  Sifter  ;  I  fee  no  Motion  of  a  Poll. 

Euphrof.  Not  fee  the  Poll:  move,  Cleonicus  !  What  has  hap¬ 
pened  to  you  all  at  once,  I  hope  you  are  not  blind,  can  you  fee 
me  ? 

Cleon.  Yes,  my  Euphrofyne^  with  Pleafure  I  fee,  and  hear 
you  too  ;  but  I  fee  no  Poft  move,  really. 

Euphrof.  Well,  this  is  the  moll  wonderful  Thing  I  ever 
knew ;  for  it  has  continued  to  move  ever  fmce  I  have  been 
fpeaking  to  you  about  it,  and  I  never  faw  any  Thing  plainer  in 
my  Life  than  I  fee  it  move  now.  How  is  it,  Brother,  that  you 
cannot  fee  it  likewife  ?  I  am  amazed  ! 

Cleon .  You’ll  be  further  furprized,  Euphrofyne ,  when  I  tell 
you,  that  though  I  fee  no  Poft  move,  I  fee  the  Mill  itfelf  move, 
and  that  I  fuppofe  is  more  than  you  can  fee ;  is  it  not  fo  ? 

Euphrof.  Trudy  it  is ;  the  Mill  move  !  I  fhould  not  have 
thought  of  it,  Cleonicus.  I  fit  as  perfectly  at  Reft  here  as  I  do 
in  the  Parlour  at  home,  and  fee  no  Motion  in  any  Thing  but  the 
Poft  ;  or  is  it  all  Enchantment  ?  But  hold,  I  recoiled;  what  you 
faid  by  the  W ay ;  I  believe  I  have  difcovered  the  Plot. 

Cleon,  I  dare  fay  you  have ,  the  End  of  your  coming  here  is 
very  well  anfwered,  You  hereby  fee  how  very  fallacious  the  Sight 
is ;  you  faw  the  Poft  in  Motion,  and  the  Mill  at  Reft,  as  you 
thought ;  but  now  look  out  at  this  little  Window,  Euphrofyne , 
and  you’ll  fee  the  whole  Reafon  of  fuch  a  ftrange  Illufion  ;  ob- 
lerve  Rotato  the  Miller,  by  means  of  that  ftrong  Lever,  turning 
the  Mill  round  its  Axle,  or  upright  Poft,  which,  when  you  go 
down,  youdl  fee  is  fixed  immoveably  in  the  Earth  ;  this  they  al¬ 
ways  do  to  fet  the  Sails  againft  the  Wind.  And  this  real  Motion 
of  the  Body  of  the  Mill  caufes  that  very  curious,  and  indeed, 
wonderful  apparent  Motion  of  the  Swivd-pojl, 
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Euphrof  I  am  perfe&ly  convinced  by  this  Inftance  of  the 
Deception  of  Vifion ;  I  could  never  have  thought  it  was  poffible  in 
fo  great  a  Degree :  I  {hall  hence-forward  have  Reafon  to  be 
more  diffident,  or  lefs  pofitive,  with  refpedl  to  common  Noti¬ 
ons  and  fenfible  Appearances. 

Cleon.  Very  good,  my  Euphrofyne ,  it  was  for  thefe  Pur- 
pofes  I  brought  you  hither.  You  will  now  readily  grant  the 
Earth  may  appear  to  be  at  Reft,  and  yet  really  move,  and  that 
the  daily  Motion  of  the  Suny  Moony  and  Stars  may  not  be  real 
but  apparent. 

Euphrof.  I  am  fully  fatisfied  upon  that  Head:  —  But  what 
muft  I  reply  to  thole  who  fo  religioufly  objedf  the  Scriptures 
mentioning  the  Motion  of  the  Suny  and  the  Earth  at  Rejl  ? 

Cleon .  V ery  little  will  fuffice  for  an  intelligent  Perfon,  and 
there  is  no  reafoning  with  others. — As  the  Pen-men  of  the  Scrip¬ 
tures  never  defigned  to  give  us  a  Syftem  of  Philofophyy  or  Afro - 
nomyy  (which  very  probably  they  none  of  them  underftood  right¬ 
ly)  fo  they  every  where  accommodated  their  Difcourfe  and  man¬ 
ner  of  fpeaking  to  the  common  Underftanding  and  Apprehen- 
fions  of  the  Vulgar.  And  indeed,  it  would  be  extremely  abfurd 
to  adf  otherwife.  Sir  I.  Newton  always  faid  the  Sun  rofe  and fet ; 
and  had  he  been  in  fojhua' s  Place  would  have  faid  as  he  did — . 
Suny  fand  thou  filly  &c.  Befides,  how  weakly  do  we  argue  from 
the  literal  Expreffion  of  Scripture  ?  Does  it  not  fay,  in  one  Place, 
that  the  Earth  is  fupported  by  Pillars  ?  And  in  another,  that  he 
( viz.  God  )  has  hung  the  Earth  upon  nothing  ?  How  contradic¬ 
tious  are  fuch  Expreffions  !  And  indeed,  this  Method  of  treating 
the  Scriptures  is  not  only  injurious  to  the  Sciences,  but  even  to 
Religion  itfelf. 

Euphrof.  Y ou  have  faid  enough  to  fatisfy  me  upon  that  Head, 
Cleonicus ;  and  as  it  is  far  in  the  Evening,  and  we  have  a  long 
Walk  over  the  Park,  let  us  fet  out;  and  when  we  come  home, 
I  fhall  be  farther  inquifitive  about  this  Matter. 

Cleon.  As  much  as  you  pleafe,  Sifter;  I  fear  it  will  be  too 
cold  for  you ;  put  the  beft  Foot  foremoft,  and  we  fhall  foon  be  at 
home. 

Euphrof  I  do  not  think  of  the  Cold  ;  my  Head  is  employed 
about  the  Mill ;  — but,  among  all  the  bright  Stars  that  light  us 
home,  how  many  Planets  do  you  fee,  Cleonicus  ? 
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Cleon*  There  are  no  lefs  than  three  which  offer  themfelves 
this  Evening  to  the  View,  but  one  of  them  (u  e.  Mercury)  is 
now  fet ;  the  bright  Evening-Jiar ,  which  you  fee  low  in  the  weft- 
ern  Hemifphere,  is  the  Planet  Venus ;  and  that  pale-faced  Pla¬ 
net  which  you  fee  yonder,  South  by  Eaji ,  is  Saturn ;  and  all  the 
reft  are  fixed  Stars. 

Euphrof.  So  the  Evening-Jiar ,  that  every  body  takes  fo  much 
Notice  of,  is  a  Planet ,  I  find  ;  pray,  Cleonicus ,  how  am  I  to 
know  a  Planet  from  a  Star  at  any  Time  ? 

Cleon.  Very  eafily.  Sifter,  two  ways;  one  is,  that  every 
fixed  Star  twinkles ,  but  a  Planet  never  does. 

Euphrof,  Indeed ;  pray  what  can  be  the  Reafon  of  that, 
Cleonicus  ? 

Cleon .  The  Stars  are  only  lucid  Points  to  Appearance,  and 
therefore  any  opake  Atom,  or  Particle,  floating  in  the  Air,  is 
fufiicient  to  eclipfe ,  or  caufe  a  momentary  Occultation  of  them;  and 
this,  joined  with  the  Agitation  or  Tremours  of  the  Air,  will 
caufe  that  conftant  Twinkling  in  the  Stars  which  you  fee  :  But 
the  Planets  though  fmall,  are  ftill  bigger  than  thofe  Motes  to 
the  Eye,  and  therefore  their  Light  will  fuffer  little  or  no  Dimi¬ 
nution. 

Euphrof.  Very  good ;  and  what  is  the  fecond  Thing  that  di- 
ftinguifhes  a  Planet  from  a  Star*? 

Cleon .  This,  my  Euphrofyne ,  is  the  proper  Criterion  or  Cha- 
racleriftic  of  a  Planet ,  namely,  a  Planet  is  always  in  Motion 
from  one  Part  of  the  Heavens  to  another,  and  from  thence  it  is 
called  a  Planet ,  which  in  Greek  Signifies  a  wandering  Star ;  now 
the  other  Stars  are  all  fixed,  and  keep  the  fame  Diftances  con- 
ftantly  from  each  other. 

Euphrof.  Dear  Cleonicus ,  you  have  thoroughly  prepared  me 
to  diftinguifh  the  Planets  from  the  Stars.  —  I  have  one  more  Qiie- 
ftion  to  afk  you,  and  that  ftiall  be  all  for  To-night;  what  is  the 
Sky  or  Firmament  ?  And  why  does  it  appear  always  of  that  equal¬ 
ly  round  Form  ? 

Cleon .  The  Sky,  my  Euphrofyne ,  is  not  any  Thing  real, 
but  only  the  apparent  Boundary  of  our  Sight ;  Space  is  every 
Way  infinitely  extended ;  but  our  Sight  is  terminated  all  around 
us,  at  a  fmall  but  equal  Diftance ;  and  this  is  the  only  Reafon 
why  the  Firmament  appears  of  a  perfectly  fpherical,  concave  Fi¬ 
gure  i 
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gure;  for  the  Surface  of  a  Sphere  is  every  where  equally  diifant 
from  the  Center,  and  every  Man’s  Eye  is  the  Center  of  his  View; 
could  he  fee  farther  one  way  than  another,  the  Heavens  would 
appear  of  an  irregular  Form,  and  quite  different  from  that  beau¬ 
tiful  Hemifphere,  or  azure  Canopy,  which  conftantly  reprefents 
itfelf  to  our  View. 

Euphrof.  Well,  Cleonicus ,  how  happy  would  it  be  if  every 
Walk  I  took  for  the  future  were  to  prove  fo  delightful  and  in- 
flrucfive  as  this!  But  fee,  —  the  Candles  are  lighted,  and  Sup¬ 
per,  I  fuppofe,  on  the  Table;  we  are  at  Home  juft  in  Time. 

Cleon.  We  are  fo ;  but  we  will  now  folace  ourfe Ives  with 
the  Refrefhments  of  kind  Nature,  and  To-morrow  re-affume 
this  Subject ;  for  many  Things  remain  for  my  Euphrofyne  yet  to 
underftand. 


DIALOGUE  IV. 

A  View  of  the  demonftrative  Proofs  of  the  Falsity 
of  APtolomaic  Hypothesis,  as  reprefented 
in  a  New  Planetarium.* 

Euphrofyne. 

THIS  Morning,  Cleonicus ,  I  remember  you  told  me  we  fhoulc! 

be  employed  in  a  more  particular  Confideration  of  the 
Ptolomaic  Syjlem ;  pray,  in  what  Refpedl  do  you  mean  ? 

Cleon.  I  mean,  my  Euphrofyne ,  to  point  out  to  you  thofe 
particular  Phenomena  of  the  Heavens,  which  are  eafy  to  be 
obferved  by  yourfelf,  or  any  one,  and  which  do  of  themfelves  fe- 
verally  evince  the  abfolute  Falfity  of  the  aforefaid  Syflem;  and 
you’ll  not  be  difpleafed  to  have  it  eafily  in  your  Power  to  refute 
an  Hypothecs  in  half  an  Hour,  which  has  been  univerfally  and 
ftrenuoufly  maintained  for  Ages  pafL 

Euphrof. 

*  The  Reader,  through  this  whole  Dialogue,  is  to  fuppofe,  that 
the  Ptolomaic  Syftem  is  reprefented  by  a  new  Planetarium  with  all  the 
planetary  Bodies,  together  with  the  Sun,  revolving  about  the  Earth 
at  Reft  in  the  Center ;  which  Machine  is  reprefented  in  a  general 
Manner  in  Plate  II. 
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Euphrof  Is  this  poffible,  Cleonicus  ? — This  will  be  charm¬ 
ing  indeed.  This  will  be  doing  great  Things,  fare  enough. 

Cleon .  You  will  boon  be  fatisfied  it  is  poffible,  by  means  of 
this  Machine  you  fee  here,  which  is  contrived  for  this  very  Pur- 
pofe ;  for  by  it  you  will  fee  both  the  Ptolemaic  and  Copernican  Sy- 
Jlem  reprefented,  and  by  comparing  the  Appearances  in  each  of 
thefe  with  thofe  of  the  Heavens,  you  will  obferve  fuch  a  palpable 
Abfurdity  and  Repugnance  in  the  one,  and  fuch  a  perfect  Confi- 
ftency  and  Agreement  in  the  other,  as  will  leave  no  Room  for  the 
lead;  Doubt,  that  one  is  fpurious  and  falfe ,  and  the  other  the 
genuine  and  true  Syjlern  of  the  World. 

Euphrof.  Very  good,  my  Cleonicus ;  out,  pray,  what  do  you 
call  this  curious  Inftrument,  by  the  W ay  ? 

Cleon .  It  is  called  a  Planetarium  ;  becaufe  it  exhibits  a 
juft  View  of  the  planetary  Syjlem ,  at  leaft  what  relates  to  the 
Number,  Order,  and  annual  Motions  of  the  primary  Planets, 
all  in  the  fame  Periods  of  Time  as  in  the  Heavens  ;  for  the  Wheel- 
work  is  calculated  to  a  Minute  of  Time. 

Euphrof  Very  good,  Cleonicus ;  I  fee  the  fmall  Globe  of 
the  Earth  in  the  Center,  and  about  it  five  round,  Ivory  Balls, 
which,  I  fuppofe,  reprefent  the  five  Planets ;  and  a  little  Brafs 
Ball  for  the  Sun,  in  the  third  Place  from  the  Center ;  am  I 
right,  Cleonicus? 

Cleon.  You  have  a  very  juft  Notion  of  the  Thing ;  you  are 
perfectly  right,  Sifter.  Y ou  farther  obferve,  two  Circles  on  the 
Surface  of  the  Machine,  one  containing  the  12  Signs  of  the  E- 
cliptic,  and  the  other  the  Calender  of  the  Months  and  Days  a- 
dapted  to  it,  fo  that  any  Planet  may  be  placed  in  that  Part  of  the 
Ecliptic,  or  rather  Zodiac,  which  it  poffeftes  for  any  Day  of  the 
Year,  and  fo  the  whole  Syftem  may  be  adjufted  for  any  given 
Time. 

Euphrof  Well;  and  fo,  by  winding  up  the  Machine,  you 
put  all  the  Planets,  together  with  the  Sun,  in  Motion  about  the 
central  Earth,  and  thus  you  reprefent  to  me  Ptolemy  $  Syjlern . 

Cleon .  I  do  ;• — and  now  you  fee  them  all  in  Motion. — 
And  the  firft  Thing  you  fee  is  an  Argument  which  proves  this  Sy¬ 
ftem  falfe,  and  that  is, — that  the  two  Planets  next  the  Earth* 
Mercury  and  Verms ,  can  never  be  feen  beyond  the  Sun  in  this  Sy- 
Jlem . 


D 


Euphrof 


1 8  7 lie  young  Gentleman 

Euphrof  I  plainly  fee  it  is  impoflible  3  becaufe  their  Orbits 
are  both  contained  within  the  Orbit  of  the  Sun,  But  are  they 
feen  at  any  Time  to  go  beyond  the  Sun,  Cleonicus ? 

Cleon.  Yes,  juft  as  often  as  on  this  Side  of  it  3  as  we  fhall  have 
%n  Opportunity  of  obferving  foon. 

Eupbrof.  Such  an  Appearance  will  give  me  great  Pleafure, 
and  be  an  undeniable  Argument  of  the  Falfity  of  this  Syftem. 

Cleon.  But  you  will  find  a  fecond  Proof  of  the  fame  Thing 
more  flagrant,  if  poflible,  than  the  firft. — For  you  fee  the  Sun, 
there,  in  the  Wejl^  Sifter  3 — and  if  you  look  here,  you  will  fee 
the  Planet  Mercury  in  the  Eaft. — And,  again,  there  you  fee  the 
Planet  Venus  in  the  South. — Nowthefe  are  fuch  Afpedls.  and  Po- 
fitions  of  the  Planets  as  never  were  feen  by  any  Man. 

Euphrof.  If  I  take  this  Affair  right,  you  mean  to  fhew  me, 
that  if  this  were  the  true  Syftem,  I  might  fee  (juft  after  Sunfet, 
in  a  clear  Evening)  the  Planets  Mercury  and  Venus  at  any  Di- 
ftance  from  the  Sun  from  Weft  to  Eajl ,  don’t  you,  Cleonicus? 

Cleon.  That  is  the  very  Thing  intended,  my  Euphrofyne ; 
but  you  will  eafily  recoiled!,  that  inftead  of  feeing  thefe  Planets  in 
every  Part  of  the  Heavens  in  a  Star-light  Evening,  you  feldom 
fee  them  at  all 3  nay,  one  of  them.  Mercury ,  fo  feldom,  that  you 
never  yet  obferved  it  in  the  leaf!  3  and  the  other,  Venus ,  or  the 
Evening-Jlar ,  appears  very  rarely,  being  always  near  the  Sun,  and 
when  fartheft,  not  more  than  about  47  °,  that  is,  you  never  faw 
the  faid  Planet  farther  from  the  Setting-fun  than  about  South - 
wefl 3  you  never  faw  it  in  the  South ,  or  Eaflern  Parts  of  the  He- 
mifphere  of  an  Evening,  which  Phoenomenon  does  therefore  in- 
conteftably  prove  the  Abfurdityof  this  Syftem. 

Euphrof.  I  am  convinced  of  it  thoroughly  3  I  do  not  know 
that  ever  I  faw  the  Planet  Mercury 3  and  as  to  Venus,  I  never  faw 
her  but  in  the  Circumftances  you  mention.  But  what  is  your 
next  Argument  againftthis  Hypothefis? 

Cleon.  The  Earth  being  fuppofed  the  Center,  the  Planets  will 
be  in  every  Part  of  their  Orbits  at  an  equal  Dijlance ,  and  there¬ 
fore  will  appear  equally  big  at  all  Times  3  but  this  is  contrary  to 
all  Appearances  3  for  the  apparent  Magnitude  of  all  the  Planets  is 
conftantly  variable  :  Nay,  fo  great  is  the  Difference  in  Mars , 
that  at  one  Time  he  appears  as  large  as  Jupiter ,  and  at  another 

Time 
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Time  fo  fmall,  that  you  cannot  diftinguifh  him  from  a  fixed  Star , 
hut  by  his  red  AfpeCh 

Euphrofi.  If  this  be  the  Cafe,  it  muft  certainly  be  an  indifpu- 
table  Argument  againft  the  vulgar  Hypothefis. 

Cleon .  You  will  hereafter  be  fully  fatisfied,  by  your  own  Ex¬ 
perience,  that  is  really  the  Cafe ;  at  prefent,  that  Planet  is  notin 
a  Situation  to  be  obferved,  but  he  foon  will. — I  fhall  mention 
next  another  irrefragable  Argument  to  the  fame  Purpofe.* — You 
fee  the  Planets  in  this  Machine  move  with  an  uniform  and  equal 
Velocity  in  every  Part  of  their  Orbits. 

Euphrofi.  I  do  fo  ]  they  move  neither  falter  nor  flower  in  one 
Part  than  another,  j  f 

Cleon.  But  this  is  not  the  Cafe  of  the  Planets  in  the  Heavens ; 
for  they  all  appear  to  move  there  with  very  unequal  Paces ;  feme- 
times  they  are  very  fiovj  in  Motion,  fometimes  very  quick,  and 
fometimes  they  appear  Jlatlonary  for  fome  Time,  or  without  any 
Motion  at  all.  This  you  may  be  as  eafily  convinced  of  as  you 
can  deflre,  in  a  few  Week’s  Time  in  the  Planet  Venus ,  which  is 
now  an  Evening-ftar,  and  very  flow  in  moving  from  one  fixed 
Star  to  another  5  but  fome  Time  hence,  you  will  obferve,  fhe 
has  no  Motion  at  all  for  feveral  Days,  then  after  that,  you’ll  fee 
her  move  very  faft  back  again  towards  the  Sun,  and  be  foon  loft 
in  his  Blaze.  In  all  which  Obfervations,  I  fhall  take  particular 
Care  to  aflift  you. 

Euphrofi.  I  fhall  be  obliged  to  you,  Cleonlcus ;  and  greatly 
pleafed  to  obferve  fuch  curious  Appearances  of  the  Planets;  efpe- 
cially  as  they  will  afford  me  fuch  ample  Conviction  of  theFalfity 
of  this  Syftem,  which  fhews  this,  and  every  Planet  moving  con- 
ftantly  with  the  fame  even  Pace. 

Cleon.  There  remains  yet  one  more  Obfervation  to  prove  this 
Syftem  a  moft  grofs  and  abfurd  Hypothefis,  and  that  is — you 
obferve,  that  a  Spectator  on  the  Earth,  in  the  Center,  would  view 
all  the  Planets  moving  one  and  the fame  Way  continually ,  or  from 
Weft  to  Eafl ;  don’t  you,  my  Euphrofiyne  ? 

Euphrofi.  Yes,  I  do  very  plainly  ;  I  am  certain,  from  what  I 
kow  fee,  that  the  Planets  muft  neceffarily  appear  to  move  as  they 
really  do,  fince  we  are  fuppofed  to  be  in  the  Center  of  their  Mo¬ 
tions, 
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Cleon.  V ery  good,  Sifter  ;  but  if  we  are  not  in  the  Center 
of  their  Motions,  they  cannot  then  be  feen  to  move  as  they  really 
do;  butmuft  of  Courfe  appear  to  move  in  a  different  Manner; 
and  accordingly  we  always  obferve,  that  in  the  Heavens  they  ap¬ 
pear  to  move  fometimes  from  Weft  to  Eaft,  fometimes  from  Eaft 
to  Weft  ;  and  fometimes  to  be  ftationary ,  and  have  no  Motion  at 
all. 

Euphrof  I  make  no  Doubt  of  what  you  fay;  but  you  will 
readily  fuppofe  I  am  not  Aftronomer  enough  to  have  obferved  fo 
much,  Cleonicns. 

Cleon.  If  you  have  not,  you  eafily  may,  my  Euphrofyne,  at 
any  Time  almoft ;  but  at  prefent  you  cannot  wifh  for  a  better  Op¬ 
portunity  ;  for  the  Planet  Venus  is  now  moving  very  (lowly  to¬ 
wards  the  Stars  Eaft  ward,  therefore,  the  firft  Star-light  Evem 
ing,  obferve  her  Diftance  from  the  next  bright  Star  on  the  Eaft, 
and  you  will  fee,  in  a  few  Days,  that  Diftance  will  be  diminifhed 
by  the  Planet’s  Approach  to  the  Star. 

Euphrof.  W ell,  that  I  fhall  foon  do,  and  by  that  Means  know 
(he  moves  Eaftwards.  But  what  is  the  next  Thing  to  be  obfer- 
<ved,  Cleonicus? 

Cleon.  After  you  have  fome  Time  ob ferved  her  Motion  Eaft- 
ward,  you  will  find  fne  moves  (lower,  by  Degrees,  till  at  laft: 
(lie  becomes  ftationary ,  or  without  any  Motion  at  all  ;  and  this 
you  will  perceive  by  her  keeping  at  the  fame  Diftance  from  a  fixed 
Star  for  feveral  Days  together, 

Euphrof.  Very  good,  Cleonicus ,  I  (hall  endeavour  to  do  that 
alfo  ;  and  what  remains  then  ? 

Cleon.  After  that,  Sifter,  you  will  obferve  that  fplendid  Pla¬ 
net  return  again  towards  the  Weft,  and  with  a  very  quick  Mo¬ 
tion  to  meet  the  Sun,  which  fhe  will  foon  do ;  and  thus  you  will 
obferve,  that  foon  after  fhe  begins  to  be  retrograde ,  fhe  is  loft  in 
the  folar  Rays  ;  or  fets  heliacally ,  as  we  call  it.  Thefe  Things  you 
will  find  are  all  eafy  to  be  underftood  with  a  little  Obfervation 
and  Attention ;  and  will  be  farther  illuftrated  by  Experiment, 
when  I  come  to  explain  to  you  the  beautiful  Conftrudtion  of  the 
Copernican ,  or  true  Syftem  of  the  World,  in  fome  of  our  future 
Speculations  on  thefe  Subjedfs. 

Euphrof  Well,  you  can’t  imagine  what  Satisfaction  and 
Pleafure  it  gives  me  to  underhand  how  poor  and  unworthy  an 
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Hypothecs  that  of  Ptolomy  is;  how  very  erroneous,  grofs,  and 
fallacious  the  Principles  on  which  it  depends  ;  and  how  many, 
cafy,  and  convincing  Arguments  we  are  fupplied  with,  by  Na¬ 
ture  and  common  Senfe,  to  confute  it. 

Cleon.  And,  of  Courfe,  it  muft  now  appear  wonderful  to 
you,  that  there  fhould  be  fo  many  Retainers  to,  and  ftrenuous 
Defenders  of  this  abfurd  Syftem.  But  what  can  be  faid  of  invin¬ 
cible  Ignorance  ?  It  is  to  no  Purpofe  to  urge  the  Force  of  Senfe 
or  Reafon,  nor  even  of  Truth  or  Demonf  ration  againft  it.  And 
therefore  we  muft  leave  them  to  the  Dominion  of  Error,  and 
ftudy  only  the  Inftrudfion  of  the  happy  few  that  are  capable  of 
Reafcn  and  Conviction.* 


DIALOGUE  V. 

A  Brief  Account  of  the  Solar  System. 

Euphrofyne . 

T  H  E  Morning  having  been  advantageoufty  fpent  in  a  Refu¬ 
tation  of  the  falfe  Syftem ;  you  are  now,  Cleonicus ,  in¬ 
debted  to  me  a  few  Hours  this  Afternoon,  for  an  Explanation  of 
the  true  Syftem  of  the  W orld,  according  to  your  Promife. 

Cleon.  My  Promife  ftiall  be  always  facred,  my  Euphrofyne , 
and  with  the  greateft  Pleafure  I  ftiall  now  explain  to  you  what  is 
the  true  State  of  Nature,  with  regard  to  the  Mundane  Syftem 
of  planetary  and  cometary  Worlds  ;  which  has  been  fometime* 
called  the  Pythagorean ,  fometimes  the  Copernican ,  now  the  New¬ 
tonian,  and  then  the  Solar  Syfiem. 

Euphrof.  Pray,  why  was  it  called  the  Pythagorean  Syftem, 
Cleonicus  ? 

Cleon.  Becaufe,  anciently  invented  and  taughtby  that  famous 
Grecian  Sage,  Pythagoras,  and  continued  fo  to  be  by  his  Followers  ; 

but 

*  The  feveral  Phenomena  of  the  Ptolemaic  Syftem,  confidered  in 
this  Dialogue,  will  evidently  appear,  if  the  Reader  has  his  Eye  upon 
the  Diagram  in  the  firft  Plate  Fig.  1.)  where  the  Earth,  the 

Sun,  and  Planets  are  fo  placed,  as  to  reprefent  them  feparately  and 
diftinftly  to  th#  View* 
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but  being  loft,  in  the  Ignorance  and  Barbarity  of  fuceeeding  Ages, 
it  was  again  retrieved,  and  maintained  by  Copernicus ,  about  200 
Years  ago ;  and  for  that  Reafon  was  called  by  his  Name. 

Euphrof  And  becaufe  they  placed  the  Sun  in  the  Center,  it 
Was  from  thence  called  the  Solar  Syjlem ,  I  fuppofe. 

Cleon .  You  are  right.  Sifter  ;  and  the  Appellation  of  New¬ 
tonian  was  given  it  from  its  being  demonftrated  in  every  Part  by 
that  Prince  of  Philofophers,  Sir  Ifaac  Newton ,  who  firft  difco- 
vered  the  Powers  employed  by  Nature;  and  by  obferving  the 
Phoenomena,  explained  and  eftablifhed  by  that  unerring  Rule, 
all  its  Laws  of  Motion.  Thus  again  Sir  Richard : 

'The  Majlers  form* d  in  Newton* s  famous  School , 

JVho  does  the  Chief  in  modern  Science  rule , 

Eredt  their  Schemes  by  mathematic  Laws , 

And five  Appearances  with juft  Applaufe. 

Euphrof  Very  a-propos ,  my  Cleonicus ;  I  find  you  are  a 
Newtonian  every  Inch  of  you. 

Cleon.  Yes,  and  I  expedf  to  fee  you  profelyted  to  this,  not 
more  modifh  than  true  Philofopby,  before  we  leave  the  SubjedL 
lean  tell  you,  Sir  Ifaac  has  no  fmall  Party  among  the  Principal  of 
the  Fair  Sex. 

Euphrof  Pm  glad  to  hear  it ;  I  fhall  readily  make  one  of  the 
Number,  if  his  Philofophy  be  the  beft;  but  I  beg  leave  firft  to 
underftand  it,  if  I  can,  Cleonicus. 

Cleon.  Your  Requeft  is  very  rational ;  one  Profelyte  of  the 
Underftanding  is  worth  twenty  of  meer  Faith  in  Philofophy.  I 
fhall  endeavour  to  give  you  a  juft  Idea  thereof,  and  its  feveral 
Parts,  by  a  Scheme  which  I  have  drawn  up  for  that  Purpofe,  and 
which  is  nearly  a  true  Reprefentation  of  the  Solar  Syjlem ,  in 
which  you  fee  the  Sun  poffeffes  nearly  the  central  Point,  for 
Reafons  we  fliall  hereafter  mention.  By  the  central  Force ,  or 
Power  of  Gravity,  in  the  Sun,  compounded  with  a  projedfile 
Force,  there  are  found  to  revolve  the  fix  Planets  following,  viz. 
the  firft,  or  neareft  Planet  to  the  Sun  is  Mercury  $5  ;  the  next  is 
Venus  J  ;  the  third  is  the  Earthy  with  her  Moon ;  the  fourth  is 
Mars  A  ;  the  fifth  Jupiter  2/  ;  the  fixth  and  laft  is  Saturn  ; 
thefe  all  move  about  the  central  Sun  in  different  Spaces  or  Pe¬ 
riods 
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riods  of  Time,  and  in  Orbits  that  are  very  nearly  circular,  or 
fuch  as  reprefented  in  this  Scheme. 

Euphrof.  I  obferve  you  have  made  the  Orbs  of  the  Planets 
circular,  but  the  Orbit  of  a  Comet,  I  fee,  you  have  reprefented 
as  Part  of  a  very  long  Oval:  Do  all  the  Comets  go  round  the  Sun 
in  fuch  oval  Figures  ? 

Cleon .  Yes,  my  Euphrojyne,  they  all  move  in  Orbits,  which 
are  more  or  lefs  oval,  or,  (as  the  Adronomers  call  it)  Elliptical ; 
for  what  you  call  an  oval  Figure ,  they  always  call  an  Ellipfis . 

Euphrof.  The  Learned,  ’tis  lit,  Jfhould  be  allow’d  to  fpeak 
in  a  Phrafe  above  what  is  vulgar ;  but  I  take  it  then  only  as 
uncivil  or  ungenteel  Ufage,  when  they  amufe  us  with  unintelli¬ 
gible  Terms;  fince  we  ought  always  to  underhand  what  is  of¬ 
fer’d  us  to  read.  But  this  by  the  Way  ;  pray  Cleonicus ,  what 
do  you  intend  by  thofe  fmall  Stars  round  Jupiter  and  Saturn,  in 
the  Scheme  ? 

Cleon.  They  are  little  Moons,  which  the  Aftronomers  call 
Satellites-,  thefe  light  thofe  diftant  Planets  thro’  their  dreary  Way  ; 
while  others  which  are  nearer  the  Sun,  and  have  therefore  a  greater 
Degree  of  Light,  have  none  of  them,  fave  our  Earth  only, 
which  has  but  one. 

Euphrof.  Thefe,  I  prefume,  are  all  the  great  Bodies  which 
compofe  our  Syftem,  becaufe  I  fee  no  more  in  the  Scheme;  but 
pray,  what  have  you  done  with  all  the  Stars  ?  Do  none  of  them 
fall  to  the  Share  of  our  World  ? 

Cleon.  They  are  all  at  a  vaft  Diftance  from  our  Sydem,  and 
make  no  Part  of  it;  as  you  will  fee  hereafter.  You  will  caff  your 
Eye  on  the  Diagram  once  more,  and  obferve,  that  the  Bulks,  or 
Magnitudes  of  the  Sun  and  Planets  are  there  alfo  reprefented. 

Euphrof  I  fee  it,  I  believe ;  does  not  the  Orb  of  Saturn  re- 
prefent  the  Face  of  the  Sun,  and  the  feveral  other  white  Globes 
the  comparative  Bignefs  of  the  Planets  whofe  Names  they  bear? 

Cleon.  Yts,my  Euphrofyne,  t\\Qy  do  •  they  are  here  drawn  inPro- 
portion  to  the  Sun,  of  more  than  eight  Inches  in  Diamater,  and 
from  thence  you  obferve  how  fmall  a  Figure  even  the  larged  of 
them  all  makes  in  Comparifon  of  that  glorious,  central,  folar 
Globe. 

Euphrof.  Small  indeed !  I  am  almoit  afhamed  for  our  Earth; 
really  ’tis  fcarce  vifible  in  the  Syftenw  Heavens !  what  a  Budle 

do 
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do  we  Mortals,  make  about  this  Globe  of  Earth,  when  we  fee 
and  confider  it  alone ;  but  how  little  a  Thing  does  an  Empire  or 
Kingdom,  nay,  the  Earth  itfelf  appear,  compar’d  with  the 
whole  Syftem. 

Cleon.  What  you  obferve,  my  Euphrofyne,  is  very  juli ;  we  learn 
by  fuch  Reflexions  one  ufeful  LefTon,  that  Things  are  great  and 
fmall  only  by  Comparifon ;  in  regard  to  many  other  Properties  of 
Bodies,  you  will  find  that  this  DoXrine  will  alfo  hold  good,  as 
we  proceed  in  our  Speculations. 

Euphrof.  I  fuppofe,  the  Diftances  of  the  Planets  reprefented 
in  the  Print,  are  in  Proportion  to  thofe  in  the  Heavens,  are  they 
not,  Cleonicus? 

Cleon .  They  are  fo,  as  nearly  as  thofe  Diftances  are  at  pr@- 
fent  known ;  but  in  the  Y ear  1761,  when  Venus  will  appear  on  the 
Sun’s  Face,  the  Diftances  of  the  Sun  and  Planets  will  be  very  ac¬ 
curately  determined,  and  not  till  then.  We  fhall  therefore  conclude 
with  a  View  of  this  Syftem  in  Sir  Richard’s  poetical  Defcription. 


This  wide  Machine  the  XJniverfe  regard. , 

With  how  much  Skill  is  each  Apartment  rear’d ; 

The  Sun,  a  Globe  of  Fire->  a  glowing  Mafs , 

Hotter  than  melting  Flinty  or  fluid  Glafs ; 

Of  this  our  Syflem  holds  the  middle  Place . 

Mercurius  near  eft  to  the  central  Sun 
Does  in  an  oval  Orbit  circling  run ; 

But  rarely  is  the  Object  of  our  Sight : 

In  folar  Glory  funk ,  and  more  prevailing  Light . 

Venus  the  next ,  whofe  lovely  Beams  adorn , 

As  well  the  dewy  Eve  as  opening  Morn , 
j Does  her  fair  Orb  in  beauteous  Order  run. 

The  Globe  ft  errestrial  next ,  with  Jl anting P ole  s^ 
And  all  its  pond’rous  Load  unwearied  rolls. 

Then  we  behold  bright  planetary  Jove, 

Sublime  in  Air  thro ’  his  wide  Province  move . 

Four  Second  Planets  his  Dominion  own , 

And  round  him  turn  as  round  the  Earth  the  Moon . 
Saturn  revolving  in  the  highef  Sphere 
With  ling  ring  Labour  finijhes  his  Tear . 
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DIALOGUE  VI. 


the  truth  of  the  Solar  Syflem  demonflrated  by  the 

Planetarium. 

Cleonicus . 

BY  this  defcriptive  View  of  the  Solar  Syflem,  I  prefume,  my 
Euphrofyne ,  you  will  be  prepared  to  underftand  a  Demon- 
ftration  of  theTruth  of  it,  by  comparing  the  fevcral  Appearances 
t»f  the  heavenly  Bodies  with  thofe  of  this  Syflem,  as  repr.efented 
by  the  Planetarium. 

Enphrof.  I  make  no  Doubt,  dear  Cleonicus ,  but  I  fhall,  as 
you  have  .1  happy  Method  of  reprefenting  Things  fo  natural  and 
eafy ;  efpecially  as  I  apprehend  the  Subject  now  is  but  juft  the  Re- 
Verfe  of  what  you  fhewed  me  before,  when  you  refuted  the  Pto - 
lomaic  Syjlem ,  by  the  fame  Machine. 

Cleon.  It  is  true,  my  Euphrofyne ,  Truth  is  but  the  Reverfe 
of  Error,  at  any  Time,  and  to  be  convinced  of  the  latter  is  more 
than  half  the  Way  towards  aDifcovery  of  the  former.  In  order 
to  this  you  obferve,  there  is  fome  Alteration  made  in  the  Face 
of  the  Planetarium. 

Euphrof.  I  do,  Cleonicus ,  I  fee  you  have  taken  the  Earth 
from  the  Center,  and  placed  a  large  golden  Ball  in  its  Stead  ; 
alfo  I  obferve,  you  have  taken  away  the  fmall  Brafs  Ball  from  a- 
mong  the  Planets  (which  before  reprefented  the  Sun)  and  placed, 
in  its  Room,  a  little  Ivory  Ball,  with  Circles,  to  reprefent  our 
Earth,  I  fuppofe,  as  no  more  than  a  Planet ;  thefe  are  bold  In¬ 
novations,  Cleonicus ,  in  a  Syflem  of  Worlds ;  but  I  know  you 
are  able  to  anfwer  for  them,  when  there  is  Occafion. 

Cleon.  Yes;  while  we  are  able  to  give  a  good  Reafon  for 
what  we  do,  we  are  always  fecure  and  courageous  ;  ?tis  a  prodi¬ 
gious  Advantage  to  have  Nature  and  Truth  both  on  our  Side,; 
one  fupplies  us  with  all  the  Powers  of  Logic  and  Rhetoric ,  and 
the  other  renders  us  always  victorious  and  triumphant.  This 
has  been,  and  ever  will  be  the  Cafe  of  t'he  Solar -Syjlem ,  and  all 
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other  Parts  of  the  Newtonian  Philofophy ,  fince  they  have  been 
confidered  and  treated  in  a  proper  Manner.  *  - - 

Euphrof  Well,  Clconicus ,  I  find  you  are  a  Champion  in  the 
Caufe  of  Philofophy ;  but  put  the  Machine,  if  you  pleafe,  into 
Motion,  and  let  us  proceed  to  Particulars  ;  for  I  long  to  be  in- 
ilrudled  in  this  moil:  beautiful  Part  of  the  Science. 

Cleon.  I  will. — — I  wind  up  the  Spring,  and - you  fee 

all  the  Planets  in  Motion,  at  the  different  Diftances,  and  De¬ 
grees  of  Velocity. 

Euphrof.  I  do,  Cleonicus ,  with  Abundance  of  Pleafure  ;  and 
I  fuppofe,  by  this  Means,  I  have  now  a  proper  Idea  of  the  true 
Syftem  of  the  World  ;  or  is  there  any  Thing  yet  wanting  ? 

Cleon.  Yes,  my  Euphrofyne ,  too  much  is  yet  wanting  to 
compleat  a  perfect  Idea  of  the  Syftem,  at  leaft,  in  one  View— 
Nor  is  it  in  the  Powrer  of  Art  to  fupply  every  Thing.  The  propor¬ 
tionable  Diftances  of  the  Planets,  together  with  the  true  Pro¬ 
portion  of  their  Magnitudes,  can  never  be  fhewn  in  any  Ma¬ 
chine,  but  feparately  they  may ;  as  you  have  already  obferved  in 
the  Plate  of  the  Solar  Syftem.  And  I  {hall  only  here  obferve,  that 
if  the  Magnitudes  are  the  fame  as  there  reprefented,  the  Diftance 
of  the  Earth  from  the  Sun  would  be  83  Feet,  and  that  of  Saturn 
nearly  800,  fo  that  the  Orbit  of  Saturn  would  be  almoft  a  Mile 
in  Circumference,  and  confequently  no  Planetarium  can  ever  be 
made  to  exprefs  the  Proportion  of  Diftances  and  Magnitudes  at 
the  fame  Time. 

Euphrof.  I  am  convinced  it  cannot  be  done,  Cleonicus ,  by 
what  you  have  faid  ;  and  one  Thing  I  obferve  farther,  and  that  is, 
it  would  be  but  of  little  Ufe  if  it  could  be  made  fo  large  ;  fince 
then  we  muft  be  at  the  Trouble  of  walking  from  one  Part  to 
another  to  view  the  feveral  Bodies  of  the  Syftem ;  for  it  is  eafy  to 
fee,  that  Mercury ,  Venus ,  the  Earthy  and  MarSy  would  be  all  of 
them  by  much  too  fmall  to  be  feen  at  the  Diftance  of  Saturn, 
(and  indeed  the  three  firft  at  Jupiter)  without  a  Telefcope.  Ipro- 
teft,  Cleonicus,  I  can  fcarce  refledf  on  fuch  diminutive  Confide- 
rations  of  the  Earth,  without  feeling  feme  Uneafinefs ;  I  am 
quite  concerned,  when  I  think  what  a  mean,  and  almoft  pitiful 
Figure  we  make  in  the  Syftem.  However,  there  is  one  Com¬ 
fort  ,  we  are  not  the  leaft  of  all  the  Planets. 
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Cleon .  No,  no.  Sifter,  don’t  be  difcouraged ;  our  Earth  is  a 
Planet  of  the  third  Magnitude ,  if  that  will  afford  you  any  Con- 
fblation.  —  But  let  us  attend  to  the  Machine ;  you  there  obferve 
one  Thing  right,  viz .  the  Velocity  of  the  Motion  of  the  Planets, 
and  confequently,  the  Planets  here  finiih  their  Periods  fooner  or 
later,  juft  as  they  do  in  the  Heavens.  And  not  only  this,  but 
every  other  Phenomenon  is  the  fame  here  as  you  obferve  it  in  Na¬ 
ture,  as  will  be  evident  by  confidering  them  feverally,  as  we  did 
when  the  Ptolemaic  Syjle??i  was  reprefented,  and  confuted  by  it. 

Euphrof.  This  I  fhall  attend  to  with  great  Pleafure ;  for  it  is 
ftill  a  fuperior  Satisfaction  to  fee  what  Truth  is,  and  the  Ways 
and  Means  by  which  it  is  infallibly  difcovered ;  as  our  little  mun¬ 
dane  Syftem,  therefore,  is  all  in  Motion,  pray,  Cleonicus,  pro¬ 
ceed  to  Particulars. 

Cleon.  I  will,  my  Euphrofyne,  and  begin  with  the  Phenomena 
of  Mercury  and  Venus ,  as  before  \  only  here  you  are  fuppofed  to 
be  a  Spedtator  of  thefe  Motions,  from  that  fmall  Globe  with  Cir¬ 
cles  that  reprefents  the  Earth  ;  and  from  thence  you  fee  thofe  two 
Planets  in  one  Part  of  their  Orbits  pais  before  the  Sun,  and,  in 
the  other  Part,  behind,  or  beyond  it ;  and  this  is  their  conftant 
Appearance  in  the  Heavens,*' 

Euphrof.  I  fee  it  muft  neceffarily  be  fo ;  and  it  is  furprizing 
to  me,  that  fo  very  plain  a  Cafe  was  not  alone  fufficient  to  con¬ 
vince  Mankind  in  every  Age  of  the  Truth  of  this  Syftem. 

Cleon.  The  longer  you  live,  the  lefs  you  will  be  furprized  at 
fuch  Things  ;  you  will  find  ignorance,  Prejudice,  Party  or  Po¬ 
licy,  always  eclipfing  the  Truth,  as  Clouds  do  the  Sun,  tho* 
both  are  in  themfelves  the  brighteft  Objects  in  Nature.  You 
will  find,  the  next  Phaenomenon  you  obferve  is  equally  coercive, 
if  Men  would  reftedl  or  attend  to  it  at  all,  viz.  that  Mercury 
and  Venus ,  can  never  appear  to  us  at  any  great  Diftance  from 
the  Sun ;  Mercury  not  above  21  Degrees,  and  Venus  not  more 

E  2  than 

*  ,  *  \ 

*  The  Reader  is  here  fuppofed  to  have  his  Eve  upon  the  Diagram 
in  Plate  V.  where  all  the  Phenomena,  mentioned  in  this  Dialogue, 
are  reprefented  juft  as  they  are  feen  in  the  Planetarium.  Thus,  Phae¬ 
nomenon  I.  to  an  Eye  placed  on  the  Earth  at  1',  the  Planet  Mercu¬ 
ry  at  M,  and  Venus  at  V,  will  appear  to  pafs  before  the  Sun  ;  and  at 
O  and  D  they  are  beyond,  or  behind  the  San,  if  viewed  from  the 
fame  Place. 
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than  47 ;  and  this  correfponds  exadfly  with  the  Diflances  from 
the  Sun  in  the  Heavens  when  greatefl  of  all. f  \ 

EuphroJ  I  have  hardly  Geometry  enough  to  underftand 
Meafuring  Diflances  by  Degrees  ;  but,  I  eafily  fee  the  Thing 
you  drive  at,  and  indeed  you  have  already  explained  it  to  me  in  a 
former  Converfation. 

Cleon .  You  will  find,  my  Euphrofyne ,  that  a  very  little  Ma¬ 
thematics  is  requifite  for  underffanding  the  Phenomena,  when 
we  come  to  explain  it  {fill  farther  by  a  proper  Diagram,  ex¬ 
hibiting  the  Theories  of  thefe  two  Planets  ;  and  a  particular 
Piece  of  Machinery  added  to  the  Orrery  for  that  Purpofe : 
The  next  Phenomenon  will  create  you  no  Difficulty  ;  for  as 
you  obferve,  the  Diflance  of  the  Earth  is  perpetually  altering, 
with  refpedl  to  any  Planet,  I  fuppofe,  you  have  Philofophy 
enough  to  fee  what  will  follow  from  thence.* 

Euphrof.  Very  plainly,  Cleonicus ;  I  have,  his  to  be  hoped, 
common  Senfe  enough  to  know,  that  when  the  Earth  is  near 
to  any  Planet,-? — that  Planet  will  appear  larger  than  it  will  do 
when  the  Earth  is  remote  from  it,  and  thence  I  may  infer, 
that  the  apparent  Magnitudes  of  the  Planets  are  always  va¬ 
riable  ;  and  fo,  I  fuppofe,  yon  obferve  them  to  be  in  the  Hea¬ 
vens  ;  for  I  remember  well  what  you  faid  of  the  Planet  Mars , 
when  we  confidered  this  Phaenomenon  in  Ptolomy  s  Syflem. 

Cleon.  I  am  glad  to  find  you  can  fo  happily  recoiled!*,  and 
compare  thefe  Appearances.  We  have,  from  the  fame  Prin¬ 
ciple  too,  the  Solution  of  another  common  Phaenomenon  of  the 
Planets ;  pray  do  you  remember  that  alfo  ? 

Euphrof. 

+  Phaenomenon  II.  If  right  Lines  be  drawn  from  the  Earth  at 
T,  touching  the  Orbits  of  Mercury  and  Venus,  in  the  Points  R  and  A, 
on  one  Side,  and  Z  and  G  on  the  other,  ’tis  evident  thofe  Lines 
will  be  farther  from  the  Sun,  than  Lines  drawn  to  any  other  Points 
of  thofe  Orbits,  and  confequently,  the  Planets,  in  thofe  Points,  will 
fee  feen  farther  from  the  Sun  than  in  any  other  ;  and  the  Angle  S  T 
R  .wifi  rbe  found  about  21  Degrees,  and  the  Angle  S  T  A  about  47. 

*  Phenomenon  III.  ’Tis  evident,  that  as  the  Planet  Mercury 
moves  from  M  to  H  N  T ;  and  Venus  from  V  to  A  B  C  they 
will  appear  l.efs  and  Le£s ;  and  that  their  apparent  Magnitudes 
will  oncreafe  as  they  move  from  O  to  K  P  I,  and  from  D  to  E  F 
Q  towards  the  Earth  at  T,  alfo  fince  the  Earth  at  T  is  about  5 
'Times  farther  from  Mars  at  Y,  than  it  is  when  at  T,  the  faid  Planet 
will  appear  25  Times  lefs  in  the  Former  than  in  the  latter  Situation, 
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Euphrof  I  believe  I  do;  for  my  Reafon  fuggefts  to  me, 
that  the  apparent  Motions  of  Bodies  mu  ft  be  greater  when  they 
are  near,  than  when  they  are  very  far  off ;  and  moreover,  that 
their  vifible  Magnitudes  and  Motions  are  always  greateft  and 
leaft  at  the  fame  Time  *. 

Cleon.  Very  good,  my  Euphrofyne ;  there  is  fome  Pleafure 
in  teaching  Philofophy  to  you,  who  will  foon  be  Miftrefs  of 
many  of  the  moil  ufefpl  Dodtrines  of  the  Science  ;  you  already 
know  the  Reafon  why  the  Planets  apparent  Motions  muft  be 
very  unequal ;  but  why  they  fhould  fometimes  appear  ftatio- 
nary,  or  without  any  Motion  for  a  Time,  I  do  not  expedl  you 
to  apprehend  fo  readily  as  yet ;  but  hereafter  you  will  fee  no 
Difficulty  in  that. 

Euphrof  I  perceive  Science  is  a  gradual  Thing,  Cleonicu-s  5 
nor  do  I  expedl  to  be  wife  all  at  once :  I  (hall  be  very  well 
fatisfied,  if  with  Time,  I  can  acquire  fuch  a  Competency  of 
Knowledge  as  is  fit  for  a  Woman. 

Cleon .  You  fhould  fay,  a  reafonable  Being,  my  Euphrofyne  ; 
iifeful  Science  is  of  neither  Sex,  or  any  Party. - — But  to  rec¬ 
tum. — • — -While  the  Planets  are  in  Motion,  you  obferve,  from 
the  Earth  they  will  be  feen  to  move  in  different  Directions ;  for 
Inftance,  Mercury  you  fee  is  now  on  the  Left-Hand  fide,  or  Eafl , 
of  the  Sun  ;  but  from  thence  he  moves  on  this  Side  of  the  Sun 

to  the  Weft  ; - from  that  Weft.ern  Situation  on  the  Right- 

Hand,  he  moves  on  behind  the  Sun  to  the  Eaft  Side,  where  he 
was  before  ;  fo  that  in  one  Revolution,  he  is  feen  to  move  from 
Eafl  to  Weft,  and  from  Weft  to  Eaft  p . 

Euphrof 

*  Phenomenon  IV.  In  the  Points  of  the  Orbits  where  the  Pla¬ 
nets  are  neareft,  as  at  V  and  M,  they  will  appear  to  move  fafteft  ; 
and  <vice  njerfa ,  at  the  remote#  Points  O  and  D  ;  alfo  the  Velocity  of 
the  Planet  Mars  at  Y,  will  appear  5  Times  greater  to  the  Earth  at 
t,  than  it  will  do  when  the  Earth  is  at  T,  at  5  Times  the  Diftance 
as  before. 

t  Phenomenon  V.  It  is  eafy  to  obferve  in  the  Scheme,  that  to  an 
Eye  placed  at  T,  the  Planet  Mercury ,  as  it  palfes  from  R,  by  O,  to 
7b,  will  appear  to  move  forwards,  according  to  the  Order  of  the 
Signs,  or  from  Weft  to  Eaft;  ;  but  from  Z,  by  M  to  R,  it  will  appear 
to  move  the  contrary  Way,  <vzz.  from  Eaft  to  Weft,  or  be  retrograde. 
And  a  little  Way  on  each  Side  the  Points  R  and  Z,  <viz.  from  A  to 
)3S  and  from  C  to  D,  the  Planet  muft  appear  ftationary,  or  at  Reft 

among 
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Euphrof.  I  fee  it  clearly,  Cleonicus ,  and  I  remember  alfo, 
you  obferved  to  me  (in  the  other  Syftem)  that  this  is  the  Cafe 
of  all  the  Planets  ;  and  I  expert  1  fhall  be  able  to  fee  it  verified 
by  my  own  adtual  Obfervations  on  the  Planet  Venus ,  in  a  little 
Time,  after  the  Manner  you  then  directed  me. 

Cleon .  Y ou  will  then  commence  a  Practical  Ajlronomer ,  Sifter ; 
and  indeed  by  a  little  Attention  and  Practice,  you  will  find  it 
not  only  eafy,  but  pleafant  to  obferve  all  the  Phenomena  of 
the  Heavenly  Bodies  to  be  the  very  fame  as  you  have  feen  in 
this  Planetarium ;  and  then  you  will  be  fully  convinced  of  the 
Truth  of  this  Syftem. 

"Euphrof.  I  ftiall,  nay,  I  am  fo  already,  Cleontcus ;  for  1 
think  it  is  impoffible  any  one,  who  has  feen  all  thofe  Things  fo 
naturally,  and,  as  it  were,  doubly  reprefented,  as  I  have,  fhould 
not  be  convinced,  at  leaft,  that  the  Earth  is  a  Planet,  and  the 

Third  from  the  Sun  ; - -But  pray,  Cleontcus ,  may  not  thefe 

Appearances  happen  to  a  Spectator  on  the  Earth  at  Reft  among 
the  Planets,  as  well  as  on  the  Suppofition  of  its  Motion  ;  if 
fo,  there  will  ftill  lie  an  Objedtion  againft  the  Earth’s  Motion. 

Cleon.  ’Tiswith  great  Pleafure  I  hear  you  make  4fijs  Quef- 
tion,  as  you  thereby  difcover  almoft  a  critical  Sagacity  in  thefe 
Matters  in  fo  fhort  a  Time.  I  anfwer,  my  Euphrofyne ,  the 
Phenomena,  ’tis  true,  would  be  the  fame  to  the  Earth  at  Reft, 
a«s  we  have  now  fpecified  them  ;  but  you  muft  know  withal, 
that  they  would  not,  in  that  Cafe,  happen  at  the  fame  Times 
they  now  do,  nor  in  the  fame  Parts  of  the  Heavens. 

j Euphrof.  I  am  very  defirous  of  feeing  this  illuftrated,  Cleoni- 
cus  :  Can  you  ftiew  it  in  the  Planetarium  ? 

Cleon.  Very  eafily  ;  for  I’ll  fix  the  Earth  at  Reft  in  the  Be¬ 
ginning  of  the  Ecliptic,  or  firft  Point  of  Aries  (as  it  is  no  Mat¬ 
ter  where)  and  bring  the  Planet  Mercury  in  a  right  Line  with  the 
Earth  and  Sun  ;  it  is  then  in  Conjunction  with  the  Sun  ;  then, 
putting  the  Machine  in  Motion,  you  obferve  that  Planet,  in 
88  Days,  comes  to  the  fame  Place  again,  and  therefore,  if  the 
Earth  were  at  Reft,  the  Time  between  two  Conjunctions  of 
the  fame  Kind,  would  be  juft  equal  to  the  Period  of  the  Planet’s 

Revolution, 

among  the  Stars  at  Q__and  X,  fince  thofe  fmall  Parts  of  the  Orbit  do 
r*early  coincide  with  the  Tangent  Line.  But  this  Matter  will  be 
farther  explained  in  a  future  Dialogue. 
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* 

Revolution,  and  always  in  the  fame  Point  of  the  Ecliptic : 
Do  you  underftand  me  ?  * 

Euphrof  I  mull  be  very  dull  indeed,  if  I  did  not  perfectly 
well — — — ■ 

z 

Cleon.  Then  - — - 1  put  the  Earth,  as  ufual,  in  Motion  ; 

fetting  out  with  the  Planet ; - -  but  you  fee,  when  Mercury 

returns  to  the  fame  Point  again,  the  Earth  is  gone,  and  the 
Planet  keeps  moving  on  ’till  it  overtakes  the  Earth. — Here  you 
obferve  a  Time  confiderably  longer  than  the  Period  is  taken  up 
between  the  two  Conjunctions,  viz.  more  than  no  Days. 

Euphrof.  I  fee  wonderfully  plain,  and  alfo  I  obferve  the  Earth 
has  palTed  over  about  a  third  Part  of  its  Orbit  in  the  Time ;  and 
confequently,  I  muft  needs  know,  that  both  the  Time  and  Place 
of  the  prefent  Conjunction  are  very  different  from  the  former  ; 
and  therefore  amneceffarily  convinced  of  the  Motion  of  the  Earth, 
as  well  as  of  all  the  reft  of  the  Planets  about  the  Sun.  I  fee  the 
Truth,  and  much  of  the  Beauty  and  Harmony  of  the  Solar  Syftem  j 
for  which  I  ftiall  be  ever  infinitely  indebted  to  my  dear  Cleonicus. 

Cleon.  They  who  contemplate  Nature,  my  Euphrofyne ,  al¬ 
ways  find  their  Admiration  and  Pleafure  encreafing  with  their 
Knowledge ;  the  more  nearly  we  view  her,  the  more  engaging 
fhe  appears ;  and  what  you  have  yet  feen  is  but,  as  it  were,  an 
Antepajl  of  the  fublime  Confolations  of  Philofophy,  that  will  moil 
certainly  reward  your  future  Enquiries,  as  you  will  acknowledge, 
when  you  come  to  underftand  the  DoCfrine  of  Eclipfes ,  and  to  be 
able  to  calculate  one. 

Euphrof.  To  calculate  an  Eclipfe  !  A  ftrange  Thing  to  talk 
of  for  a  Woman ,  Cleonicus. 

Cleon.  A  Woman  ! — -—Why,  this  Woman-hood  of  yours, 

feems  to  be  mightily  in  the  Way.  — - 1  muft  tell  you  once 

more,  my  Euphrofyne ,  that  it  is  at  prefent  quite  out  of  the  Qjref- 
tion ;  for  if  indulgent  Heaven  has  favoured  you  with  fuch  men¬ 
tal 

*  Phenomenon  VI.  In  the  Diagram,  it  is  evident,  if  the  Planet 
Mercury  be  in  Conjunction  at  M,  and  the  Earth  at  Reft  at  T,  it  will 
be  in  Conjunction  again,  after  one  Revolution,  in  the  fame  Point  M, 
'viz.  in  88  Days.  But  fuppofmg  the  Earth  and  Planet  go  on  together 
from  the  Points  T  and  M,  the  Planet  will  have  made  one  Revolution, 
and  Part  of  another,  before  it  can  get  between  the  Earth  and  Sun  ; 
it  will  then  be  nearly  in  the  Point  9  and  the  Earth  will  be  in  0, 
about  four  Signs  diftant  from  T,  the  Place  of  the  former  Conjunction. 
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tal  Faculties  and  Powers  as  will  enable  you  to  uhderftand  thefe 
Things,  then  why  may  you  not  with  as  good  a  Grace,  and  to  as 
great  an  Advantage,  addrefs  yourfelf  to  fuch  an  Undertaking  ? 
I  know  feme  Ladies,  and  doubt  not  but  there  are  many  others, 
who  can  calculate  both  a  Solar  and  Lunar  Eclipfe,  and  intend 
my  Euphrofyne  {hall  not  be  behind-hand  with  any  of  them.  Nay, 
farther,  I  have  a  Sort  of  eafy  Philofophical  Geometry  too,  nicely 
adapted  to  the  Genius  of  the  Fair  Sex ,  which  will  let  you  into 
the  Rationale ,  or  Reafon  of  every  Step  you  take  in  fuch  a  Pro- 
cefs. 

Euphrof.  You  have  faid  enough,  Gleonicus ;  if  you  enlarge 
much  farther,  you  will  furely  make  an  Angel  of  me. 

Cleon.  There  is  no  Need  of  that,  in  the  Judgment  of  feme 
People  that  you  know  in  the  World. 

Euphrof.  Prithee  hold  thy  Tongue,  Cleonicus  \ — and  tell  me 
what  is  in  the  Infide  of  this  Machine  of  yours  :  Is  there  any  Thing 
that  I  can  underftand  by  what  Means  you  make  Art  and  Nature 
fo  wonderfully  agree? 

Cleon.  Yes,  furely,  and  nothing  fhall  be  denied  to  the  Cu- 
riofity  of  my  Euphrofyne ;  I  will  take  off  the  Top  of  the  Ma¬ 
chine,  —  and  there  you  obferve  feveral  Parcels  of  Wheel-work, 
great,  andfmall.  —  Of  the  firff,  you  fee  fix  Wheels  all  fixed  on 
one  Arbor. — 

Euphrof.  I  do,  Cleonicus ,  and  as  they  differ  in  Size,  fe  I  ob¬ 
ferve  they  do  in  Number  of  Teeth,  which  I  fuppofe  are  {hewn 
by  the  Figures  {lamped  on  each  Wheel. 

Cleon.  You  are  right,  Sifter,  and  you  farther  obferve,  the 
Teeth  of  thefe  fixed  Wheels  play  in  the  Teeth  of  fix  other 
moveable  Wheels,  all  placed  about  one  common  Axle.  —  In 
each  of  thefe  Wheels,  there  is  fixed  a  long  Pipe,  or  Socket, 
on  the  Top  of  which  each  Planet  was  fixed,  as  you  faw  on  the 
Out-fide  of  the  Machine. — 

Euphrof.  You  need  fay  no  more,  Cleonicus ,  for  I  obferve 
now  how  the  Planets  are  made  to  move  in  general;  for  when 
the  Set  of  fixed  Wheels  are  put  into  Motion,  the  other  Wheels 
are  feverally  moved  round  in  different  Times,  I  fee,  by  the  dif¬ 
ferent  Number  of  Teeth  in  each. — 

Cleon.  Very  well,  my  Euphrofyne ,  and  in  each  Set  you  oB- 
ferve  the  third  Wheel  from  the  Bottom  is  the  fame,  and  has  the 

t  fame 
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fame  Number  of  Teeth,  confequently  they  go  both  once  round 
in  the  fame  Time;  therefore  may  reprefent  our  Year ;  for  you 
fee  the  Ball  which  reprefents  our  Earth  is  carried  round  on  the 
Socket  of  that  Wheel. 

Euphrof.  All  this  I  fee  very  plainly ;  and  how*  then,  Gle- 
onions  ? 

..  \ 

Cleon.  Then  by  the  Proportion  of  the  other  Wheels,  the 
other  Planets  are  made  to  revolve  in  their  proper  Periods  of 
Time.  Thus,  the  firft  Wheel  of  83  Teeth  drives  the  firft  of  the 
other  Set  of  20  ;  therefore  Mercury,  on  its  Socket,  mull  move  a 
little  more  than  four  Times  round,  while  the  Earth  moves  once 
round;  for  the  Number  of  Teeth  in  the  two  Wheels  will 
always  be  as  the  Number  of  Days  in  the  Earth  and  Planets  Re¬ 
volutions,  that  is,  83  is  to  20,  as  365  to  88  nearly;  and  there¬ 
fore  in  88  Davs,  thePlanet  will  make  one  Revolution  about  the 
Sun.  I  hope  you  underftand  me,  Sifter  ? 

Euphrof.  I  do  very  well,  Cleonicus ;  and  for  the  fame  Reafon, 
I  fee  the  Period  of  Venus  is  to  the  Length  of  our  Year,  as  32  to 
52  ;  in  Mars ,  as  75  to  40  ;  in  Jupiter ,  as  83  to  7  ;  and  in  Sa¬ 
turn,  as  148  to  5.  I  fee  the  Reafon  of  this  Affair  with  much 
more  Eafe  than  I  imagined  I  fhould. 

Cleon .  Every  Thing,  my  Euphrofyne ,  will  be  tolerably  eafy, 
when  it  is  well  reprefented,  and  rightly  confidered ;  the  Ra¬ 
tionale  of  Things  is  not  fo  very  myfterious  in  fuch  Cafes,  as  is 

generally  thought. - In  the  Barrel,  you  fee  there  is  aSpring, 

which  by  Means  of  the  Fufee,  and  its  Wheels,  puts  the  Work 
into  Motion  ;  as  in  a  common  Watch,  or  Spring-Clock ,  and  the 
Motion  made  equable  by  a  Regulator  :  So  much  at  prefent  for 
the  Mechanifm  of  the  Planetarium.  We  fhall  entertain  our- 
felves  with  a  more  immediate  View  of  the  great  Bodies  of  the 
Syftem,  as  we  have  Opportunity ;  and  the  next  fair  Evening, 
I  will  {hew  you  the  Face  of  the  Sun  thro’  a  Telefcope,  when  Jhe 
is  near  fetting,  for  then  we  have  the  moft  advantageous  View  of 
that  glorious  Lamp  of  Day.* 

F  DIA- 

*  The  Reader  will  obferve  in  Plate  VI.  that  the 

Moveable  Wheel.  Fix  ed  Wheel. 

A  5  of  20  Teeth  is  C  A  M  of  83  Teeth. 

B  2  °f  3 2  >  driven  <  B  I  of  5  2 

C  0  of  50  3  by  c  C  K  of  co 

Dd 
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Moveable  Wheel .  Fixed  Wheel . 

Dcf  of  75  Teeth  D  is  C  D  I  of  40  Teeth. 

E  y.  of  S3  S- driven  <  E  H  of  7 

Flj  of  14S  3  by  CEGof  5 

Hence,  if  the  Timeof  one  Revolution  of  the  Wheel  C  0 ,  which  carries 
theEarth,  be  divided  into  3  65  ^equal  Parts,  or  Days  ;  therefore,  fince  all 
eke  feed  Wheels  make  one  Revolution  in  the  fame  Time,  it  follows. 

That  83  :  20  : :  365-*-  :  87 J  =  $ ’s  Period. 

52:  32  : :  365-  :  224-!=  £ ’s  Period. 

40  :  75  : :  3654  :  687  =  cf  ’s  Period. 

7  :  83  : :  365^  :  43324  —  2/,' s  Period. 

5  :  148  : :  3654  :  I0759f  —  T)  ’s  Period. 

From  whence  it  appears  how  very  accurately  the  Annual  Motions  of  the 
Planets  are  determined  by  this  Machinery. 


DIALOGUE  VII. 

Of  the  Sun. 


Cleonicus . 

COME  forth,  my  Euphrofyney  and  let  us  walk  to  yonder  little 
Hill,  on  the  Summit  of  which,  we  fhall  have  a  delightful 
and  moffenfive  Profpedf  of  the  milder  Sun  in  his  Decline  ;  and 
the  Sky  being  ferene,  and  free  from  Clouds,  we  fhall  fee  him 
gradually  make  his  Exit  out  of  our  Hemifphere  to  that  below. 

Euphrof  That  to  me  will  be  a  grateful  Sight,  my  Cleonicus ; 
and  I  remember,  in  our  laft  Converfation,  you  propofed  to  con¬ 
template  the  Nature  of  the  Sun  more  immediately,  when  wre 
fhould  next  walk  together. 

Cleon .  Yes,  I  did  fo  ;  and,  as  if  apprized  of  our  Defign,  he 
feems  to  offer  himfelf  for  the  Subject  of  our  Speculation  this  fair 
Evening.  His  Face  looks  of  an  inviting  Afpedf,  large,  red,  and 
gently  glowing ;  which  reminds  me  of  the  Poet’s  Defcription  : 


The  Diflc  of  Phoebus,  when  he  climbs  on  high , 

Appears  at  firft  but  as  a  blood-jhct  Eye , 

And  when  his  Chariot  downwards  drives  to  Bcdy 
His  Ball  is  with  the  fame  Sujfufon  red ; 

But  mounted  high  en  his  meridian  Race , 

All  bright  he  Jhi?iesy  and  with  a  better  Face.  Dryden’s  Ovid. 

Euphrof. 
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Euphrof  Well,  the  Sun,  to  be  fure,  is  a  noble  Subject  of 
Poetry,  as  well  as  Philofophy  !  But,  pray,  Cleonicusy  can  you 
tell  me  any  Thing  of  the  Original  of  the  Sun,  and  of  what  his 
wonderous  Body  is  compofed  ? 

Cleon .  Very  little  can  be  faid  on  that  Head;  Mofes ,  you 
know,  informs  us,  that  God,  at  the  Creation,  firft  called  for 
Lights  and  then  he  made  the  Sun ;  and  ’tis  generally  fuppofed, 
he  made  the  huge  Body  of  the  Sun  a  Kind  of  Receptacle,  or  Re- 
fervoir  of  Light,  from  whence  it  might  be  difperfed  thro’  all 
Parts  of  the  Syftem ;  and  thus  the  famous  Milton  has  paraph raf- 
ed  it  in  thefe  excellent  Lines  : 

Then  of  celejlial  Bodies  firjl  the  Sun , 

A  mighty  Sphere ,  he  framed ;  unlight fome  firjly 
Tho ’  of  etherial  Mould :  He  form'd  the  Moon 
Globofe ,  and  every  Magnitude  of  Stars. 

Of  Light  by  far  the  greater  Part  he  took 
Tranfplanted  from  her  clouded  Shrine ,  andplac  d 
Jn  the  Sun’s  Orb ,  made  porous  to  receive , 

And  drink  the  liquid  Light ;  firm  to  retain 
Her  gather’d  Beams :  Great  Palace  now  of  Light  \ 
Hither ,  as  to  their  Fountain ,  other  Stars 
Repairing  in  their  golden  Urns  draw  Light ; 

And  hence  the  Morning  Planet  gilds  her  Horns . 

Paradife  loft,. 

Euphrof  And  does  not  the  Light,  thus  collected,  make  the 
Sun’s  Body  a  Globe  of  Fire? 

Cleon.  Undoubtedly ;  and  the  moll  intenfe  and  ardent  Heat 
poffible  mufl:  be  there  conceived. 

Euphrof.  I  imagine  fo  ;  for  I  have  feen  a  Book  in  my  Papa’s 
Library,  which  was  wrote  to  prove,  that  the  Sun  was  the  hor¬ 
rible  Place  which  we  call  Hell. 

Cleon.  ’Tis  certain,  the  Sun  is  both  large  enough,  and  hot 
enough ;  and  if  it  be  not  there,  ’tis  hard  to  fay  where  it  fhould 
be.  ’T.  is  certain,  however,  if  Milton  be  right,  the  Devil  is  no 
Stranger  in  the  Sun;  for  in  his  vagabond  Flight  thro’  our  Syf- 
tem,  he  makes  him  light  on  the  Suns  and  compares  him  to  a 
Spot  in  his  Surface. 

F  2 
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—  There  lands  the  Fiend ,  a  Spot  like  which  perhaps 
Ajhonomer  in  the  Surds  lucid  Orb, 

Thro ’  his  glaz’d  optic  Tube,  yet  never  faw. 

Euphrof.  This  is  a  Fancy  in  the  Poet  pretty  enough;  and 
now  you  talk  of  Spots  in  the  Sun,  pray  what,  and  how  many 
are  they  ?  Have  you  ever  feen  them,  Cleonicus  ? 

Cleon .  Yes,  my  Euphrofyne,  very  often;  and  they  make  a 
very  odd  Figure  in  the  Sun’s  Face;  their  Number  is  very  un¬ 
certain,  being  fometimes  more,  fometimes  fewer,  and  fometimes 
you  will  fee  none  at  all. 

Euphrof.  How  big  do  they  appear  ? 

Cleon.  Some  are  large,  and  fame  fmall ;  it  has  been  obferved, 
that  fome  have  been  above  ioodthPartaswideasthe  Sun’s  Face. 

Euphrof  How  do  they  appear  lituated  there  ? 

Cleon.  Sometimes  many  together  inr  one  Part,  in  another 
Part  you  fee  them  fingle ;  but  they  are  hardly  ever  feen  twice 
in  the  fame  Form,  Magnitude,  or  Situation. 

Euphrof  Why  then  they  are  continually  in  Motion,  I  find  ; 
pray,  is  that  Motion  any  Thing  regular  ? 

Cleon.  Yes,  extremely  fo  at  all  Times they  move,  all  of 
them,  from  the  Eaflern  to  the  Wejlern  Limb  of  the  Sun,  and 
that  in  the  Space  of  13  Days  nearly. 

Euphrof.  When,  and  by  whom  were  they  firft  difcovered  ? 

Cleon r  By  the  famous  Italian  Philofopher  Galileo,  in  the  Y ear 
j6io. 

Euphrof.  What  do  Philofophers  fay  they  are  ? 

Cleon .  Why,  I  can  allure  you,  dear  Sifter,  the  Indian  Kings, 
when  here,  were  not  more  puzzled  to  account  for  the  Nature, 
Appearance,  and  Difappearance  of  the  Beauty-lpots  on  the  Faces 
of  the  Englifh  Ladies,  than  the  Aftronomers  are  to  account  for 
thofe  of  the  Sun.  Some  think,  they  are  not  in  the  Body  of 
the  Sun,  but  are  fome  dark  Bodies,  like  Clouds,  floating  in  an 
Atmofphere  about  the  Sun  ;  and  which,  when  before  him,  feem 
like  Spots  in  his  Surface.  But  others  more  probably  fuppofe, 
they  are  really  in  the  Sun,  and  occafioned  by  an  Eruption  of 
Smoke,  and  other  opacous  Matter,  in  various  Parts  of  his  Sur¬ 
face  ;  this,  as  it  gradually  fpends  itfelf,  makes  the  Spots  degene¬ 
rate  into  others  which  look  cloudy  or  mifty;  and  in  the  Lift 

Place, 
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Place,  the  faid  Calx ,  or  dark  Matter,  being  quite  diflipated,  an 
Eruption  of  horrid  *  Flames  fucceeds,  as  in  a  Volcano ,  which 
make  the  bright  and  flaming  Parts,  that  fome  have  obferved  to 
come  in  Place  of  the  Spots.  This  is  the  beft  Account,  my 
Euphrofyne ,  that  I  can  give  of  the  Solar  Spots. 

Euphrof.  I  thank  you,  Brother  ;  but  it  would  be  a  greater 
Gratification  to  have  a  Sight  of  thefe  Spots  ;  could  you  no  how 
fhew  them  to  me  ? 

Cleon.  Yes,  very  eafily  ;  and  his  what  I  intended,  when 
we  came  out ;  for  which  Purpofe,  you  fee,  I  have  brought  with 
me  this  fmall  Telefcope,  in  which  I  have  put  a  fmoaked  Glafs 
next  the  Eye,  that  the  excefiive  Brightnefs  of  the  Sun  might  not 
hurt  it  in  viewing  him. 

Euphrof.  Dear  Brother,  I  fee  you  are  very  careful  to  oblige 
me  in  every  Thing  ;  but  the  Sun  is  almoft  down,  if  you  be  not 
fpeedy,  we  fhall  lofe  Sight  of  him. 

Cleon.  There  is  juft  Time  enough;  you  will  now  fee  him 
alfo  gradually  defcend  the  Horizon.  Let  the  Tube  be  laid  up¬ 
on  the  upper  Bar  of  this  Gate,  it  will  juft  fit  your  Eye. 

Euphrof.  It  does  fo  indeed. - 

Cleon.  The  Telefcope  is  now  right  to  the  Sun ;  put  your 
Eye  to  the  End. 

Euphrof  I  do. — 

Cleon.  Can  you  fee  any  Thing  ? 

Euphrof.  Yes,  the  Orb  of  the  Sun,  prodigious  large  and 
bright. — I  fee  a  Cluite r  of  Spots  in  the  upper  Part;  I  think 
there  is  about  1 1  or  12.  —  I  fee  a  very  large  one  on  the  left  Side, 
—  and  two  more  towards  the  Bottom.  — ’Tis  an  extreme  Curio- 
fity,  indeed,  but  it  makes  my  Eye  ake. — 

Cleon.  R.eft  a  little,  and  then  view  him  as  he  fets. — 

Euphrof.  I  will.  —  But  he  feems  now  to  touch  the  Earth. — - 
I’ll  view  him. 

Cleon.  He  is  not  fo  near  the  Earth  in  the  Glafs. - 


*  The  Feculte,  or  flaming  Parts  of  the  Sun,  we  have  here  mention¬ 
ed,  as  they  have  been  defcribed  by  others,  and  particularly  by  Mr. 
Derham  ;  but  we  muft  con  efs,  tho’  we  have  more  than  30  Years  con- 
ftantly  obferved  the  Solar  Difk  thro’  very  good  Telelcopes,  we  never 
faw  the  Appearance  of  any  fuch  Thing. 
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Euphrof.  He’s  yet  a  Foot  above  the  Earth: - -Now  he 

juft  touches  it; - the  two  Spots  below  are  juft  hid; - the 

large  Spot  in  the  middle  touches  ; - is  gone  ; - the  Cluf- 

ter  begins  to  dip ; - they  are  all  down  ; - the  Sun  is  almoft 

gone  ; - -  there,  he  is  quite  down. - Well,  of  all  things 

I  ever  yet  faw,  this  is  the  moft  delightful  and  ravifhing  Sight ! 
How  prodigious  large  he  appears  thro’  the  Glafs!  Pray,  can 
you  tell  how  big  he  really  is  ? 

Clem.  Not  certainly;  becaufe  his  Diftance  from  the  Earth 
is  not  certainly  known  ;  however,  ’tis  computed,  that  the  Sun 
is  in  Diameter  above  Eight  Hundred  ThouJ and  Miles  ;  and  if  fo, 
his  Bulk  will  be  a  Million  of  Tunes  greater  than  our  Earth. 

Euphrof.  Prodigious  !  I  do  not  wonder  you  place  him  in  the 
Center  of  the  Syftem  ;  it  would  be  a  monftrous  Piece  of  Contri¬ 
vance,  to  make  a  Body  fo  immenfely  great  as  the  Sun,  move 
about  the  Earth,  which  in  regard  of  him  is  fo  very  fmall. 

Cleon.  You  conceive  very  well  of  the  Matter,  Sifter;  fuch 
Conduct,  in  forming  a  World,  can  never  be  fuppofed  in  the 
all-wife  Creator,  as  would  be  unfufferable  in  a  common  Mecha¬ 
nic.  But  that  the  Sun  is  in  the  Center  of  our  Syftem  you  have 
already  feen  fufficient  Proof. 

Euphrof.  And  has  the  Sun,  then,  no  Motion  at  all  ? 

Cleon.  If  the  Spots  are  only  Blemifties  in  the  Sun’s  Face, 
and  are  fixed  there  as  Patches  on  a  Lady’s  Face,  ’tis  certain, 
the  Sun  has  a  Motion  about  its  own  Center,  or  Axis  ;  and  that  in 
about  25  Days  15  Hours.  And  this  is  now  no  longer  an  Un¬ 
certainty,  but  proved  by  the  conftant  Uniformity  of  their  Mo¬ 
tion. 

Euphrof.  But  tho’  the  Sun  may  more  upon  it’s  Axis,  yet 
I  fuppofe  it  to  be  at  Reft  in  the  Center  of  the  Syftem,  I  mean, 
fo  as  not  to  move  out  of  it’s  Place,  is  it  not,  Cleonicus  ? 

Cleon.  No,  Sifter,  not  perfectly  at  Reft  there  neither.  For 
you  muft  underftand,  there  is  a  certain  Point,  which  is  the  true , 
or  common  Center  of  all  the  Planetarv  Motions,  and  this  Point  is 
at  moft  not  quite  a  Diameter  of  the  Sun  diftant  from  it’s  Center  ? 
about  this  Point,  therefore,  the  Sun,  as  well  as  all  the  Planets, 
move ;  but  in  what  Time  is  uncertain. 

Euphrof  Well,  this  Evening  has  been  happily  fpent !  And 
now  upon  our  Return  Home,  let  me  know  what  Kind  of  poeti¬ 
cal 
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cal  Philofophers  we  have  ;  for  I  make  no  doubt  but  the  Mufes 
fing  very  harmonioufly  on  fuch  a  glorious  Subjedh 

Cleon.  Oh,  very  finely  indeed ;  the  great  Works  and  Scenes 
of  Nature,  you’ll  find,  are  the  moft  agreeable  Themes  of  the 
Mufes ,  they  never  fing  fweeter  than  when  they  chant  the  Wif- 
dom  and  Magnificence  of  creating  Power.  Thus  the  Rev.  Mr, 
Brown  : 

In  the  Beginnings  the  Almighty  faidy 

Let  there  be  Light ;  that  Infiant  Darknefs  Jled ; 

All  radiant  Day  her  rofy  Beams  difplay’dy 
And  the  young  IV irld  in  fplendid  Drefs  array’d. 

The  blazing  Sun ,  uprifmg  from  the  Eafiy 
Like  a  young  Bride  groom  in  his  Glories  drefs* dy 
His  fpiral  Courfe  thro *  V lids  immenfe  begun , 

Ages  to  roily  and  fwift  as  Lime  to  rimy 
Surveyings  an^  furvey*  dy  throughout  the  Vqfi 
Of  the  Creator  s  JVorks  from  firjl  to  l aft. 

Or  if  as  more  fugacious  Sages  fay , 

He  Jlands  fafi  fix’d  amidft  a  Flood  of  Day , 

Around  his  Orb  harmonious  Planets  race , 

By  his  Attraction  mov* dy  thro ’  boundlefs  Space. 

- — - —  Hail f acred  Source  of  inexhaufied  Light  / 

Prodigious  Inftance  of  creating  Might! 

His  Difiance  Man* s  Imagination  foils ; 

His  'Numbers  fcarce  avail  to  count  the  Allies . 

His  globous  Body  how  immmfly  great ! 

How  fierce  his  Burnings  !  How  intenfe  his  Heat  ? 

As  fwift  as  ’Thought  he  darts  his  Radiance  rounds 
To  difiant  Worlds  his  Sy fiend s  utmofi  Bound , 

Of  all  the  Planets  the  directing  Soul , 

That  hightenSy  and  invigorates  the  Whole, 

And  Mr.  Baker ,  in  his  Univerfe : 

Along  the  Skies  the  Sun  obliquely  rolls , 

Forfakes  by  Turns y  and  vifits  both  the  Poles . 

D iff  ’rent  his  Tracks  but  confiant  his  Career , 

Divides  the  Times  y  and  meafures  out  the  Tear , 
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To  Climes  returns ,  where  freezing  Winter  reigns , 

Unbinds  the  Glebe ,  and  fructifies  the  Plains . 

The  crackling  Ice  dijfo  Ives ;  the  Rivers  flow : 

Vines  crown  the  Mountain-Togs ,  Corn  the  Vales  below. 

Of  his  Influences  and  Virtue  which  he  communicates  to  the 

Earth. 

His  Fires  the  gentle  Flame  of  Life  fufiain ; 

Hence  Men  and  Beafts  and  the  innuni rous  Train 
Of  Vegetables  thrive ;  hence  fpring  the  Powers 
Which  breathe  in  Animals,  and  bloom  in  Flow’rs. 

Prize-Verfes,  N°.  IV.  On  Aftronomy. 

And  Cowley  thus : 

The  glorious  Ruler  of  the  Morning ,  Jo 
But  looks  on  Flowers ,  and fir  ait  they  grow  ; 

And  ivhen  his  Beams  their  Light  unfold , 

Ripens  the  dull  Earthy  and  warms  it  into  Gold. 

And  of  his  Beams  and  Luflre,  which  enlightens  the  whole 
Solar  Syflem,  Mr.  Hulfe  thus  poetically  defcants. 

Around  the  Sun  the  Planets  Orbs  are  hurPd , 

That  Center ,  Eye ,  and  Glory  of  the  World. 

See  from  his  Orb ,  array d  in  all  it’s  Pride ,  ^ 

A  fgreading  Lujl  re  fir  earns  on  ev’ry  Side ,  r 

./fW  in  a  Moment  gilds  the  mighty  Void  /  J 

AT/'j  Or/;  fo  richj  his  Beams  fo  fwift  and  bright , 

Proclaim  the  God  that  made  him  infinite  ! 

Euphrof  As  the  glorious  Orb  of  the  Sun  appears  in  all 
Ages  the  fame,  pray  what  did  the  Antients  think  of  it,  Cleoni- 
cus  ? 

Cleon.  Think,  why  they  underflood  fo  little  of  Nature,  ex- 
crcifed  fo  little  Reafon,  and  were  fo  very  fuperflitious  and  de¬ 
vout,  that,  in  fhort,  they  made  a  God  of  him,  and  really  wor- 
fhipped  him  as  fuch,  under  the  Titles  of  Phoebus ,  Apollo ,  &c. 
as  you  will  find  at  large  in  the  Pantheon.  And  the  Cafe  is  the 
fame  at  this  Day  with  the  barbarous  Indians ,  Chinefe ,  and  other 
Nations  abroad.  Nay,  our  Sabbath  is  called  Sun-day ,  as  being 

the 
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the  Day  appropriated  for  the  Worfhip  of  the  Sun  by  our  idola¬ 
trous  Anceftors,  the  Saxons. 

Eupbrof  There’s  no  Doubt  but  they  worfhipped  him  as  the 
God  of  Day ,  Lights  and  Heat ;  but  what  other  Chara£lers  did 
he  fuftain  among  them  ? 

Cleon .  They  efteemed  him  alfo  the  God  of  Wifdom  and  Har¬ 
mony  ;  they  painted  Apollo  with  his  Harp  ;  and  from  the  confum- 
mate  Beauty,  Order,  and  Regularity  which  they  obferved  in  the 
Difpofition,  and  Motion  of  the  heavenly  Bodies,  they  afligned 
them  all  to  his  Dominion,  and  thence  their  Poets  are  often 
chanting  the  Muftic  of  the  Spheres ,  as  we  {hall  hereafter  fee. 

Eupbrof.  Pray,  Cleonicus ,  has  the  Sun  any  great  Influence  on 
the  Weather,  by  which  its  Alterations  can  be  foretold? 

Cleon.  Yes,  Sifter,  he  has  Influence  enough  on  the  Atmof- 
phere,  and  his  Heat  is  the  , general  Caufe  of  all  Meteors,  and 
Variety  of  Weather;  and,  indeed,  by  viewing  his  Orb  thro’ 
the  Body  of  Air,  varioufly  modified  and  altered  by  Vapours, 
they  who  are  ufed  to  it,  as  Hufband-men ,  Shepherds ,  &c.  may 
become  fo  Weather- wife,  as  often  to  foretel  the  Changes  that 
will  happen  in  it.  And  fo  far  the  Precepts  of  Virgil  are  perti- 
"nent.  Fhusy  of  the  rifing  Sun : 

- , - -  Fhe  Sun ,  who  never  lies , 

Foret  els  the  Change  of  Weather  in  the  Skies . 

For  if  he  rife ,  unwilling ,  to  his  Race , 

Clouds  on  his  Brow ,  and  Spots  upon  his  Face  ; 

Or,  if  thro ’  Miftsy  he  J, hoots  his  fullen  Beamsy 
Frugal  of  Light ,  in  looje  and Jlraggling  Streams , 

SuJ'pedt  a  drifting  Day ,  with  fouthern  Rain , 

Fatal  to  Fruits ,  and  Flocks ,  and  promis'd  Grain . 

Or  if  Aurora,  with  half-open  d  Eyes , 

And  a  pale ,  fickly  Cheek ,  falute  the  Skies ; 

How  fhall  the  Vine ,  with  tender  Leaves ,  defend 
Her  teeming  Clufters ,  when  the  Storms  defend ? 

When  ridgy  Roofs  and  Files  can  fcarce  avail 
Fo  bar  the  Ruin  of  the  rattling  Hail . 

Then  of  the  Jetting  Sun. 

But  more  than  ally  the  fetting  Sun  furvey , 

When  down  the  Steep  of  Heav’n  le  drives  the  Day. 
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For  oft  we  find  him  finijhing  his  Race, 

With  various  Colours  erring  on  his  Face y 
If  f  ry  red  his  glowing  Globe  deficends , 

High  Winds ,  and furious  Temp  ft  he  portends  : 

But ,  if  his  Cheeks  are  fwoln  with  livid  blue , 

He  bodes  wet  Weather  by  his  wad  ry  Hue , 

And  freak'd  with  red ,  a  troubled  Colour  Jhew  y 
That  fullen  Mixture  Jhall  at  once  declare 
Winds ,  Rain,  and  Storms,  and  elemental  War : 

What  deff  rate  Mad-man  then  would  venture  o' er 
The  Frith,  or  haul  his  Cables from  the  Shore  ? 

But ,  if  with  purple  Rays  he  brings  the  Lights 
And  a  pure  Heav'n  refigns  to  quiet  Night , 

No  rifing  Winds ,  or  falling  Storms  are  nigh  y 
But  norther n  Breezes  through  the  Foref  fly , 

And  drive  the  Rack ,  and  purge  the  ruffled  Sky . 

TV  unerring  Sun,  by  certain  Signs ,  declares 

What  the  late  Evn ,  or  early  Morn  prepares  y 

And  when  the  South  projects  a  formy  Day y 

And  when  the  clearing  North  will  puff  the  Clouds  away * 

VlRG.  GeOR.  I. 


Euphrofi  W ell,  this  is  very  pretty,  and,  to  be  fure,  very 
poetical ;  and  fuch  Obfervations  on  the  Sun  are  undoubtedly  of 
Ufe  y  but  did  not  they  go  a  Step  farther,  and  fuppofe  the  Sun 
could  alfo  foretel  future  Events  ? 

Cleon.  Yes,  my  Euphrofyne,  they  did  y  and  that  to  the  utmoft 
Superftition  of  Aftrology  y  and  indeed,  we  find  fo  great  a  Genius 
as  Virgil ,  employing  his  Mufe  on  this  vain  and  ludicrous  Sub¬ 
ject  y  for  thus  he  proceeds,  in  the  Place  laft  mentioned. 

The  Sun  reveals  the  Secrets  of  the  Sky , 

And  who  dares  give  the  Source  of  Light  the  Lye  ? 

The  Change  of  Empires  often  he  declares , 

Fierce  Tumults,  hidden  Treafons,  open  Wars  y 
He  flrfl  the  Fate  of  Caefar  did  foretel , 

And  pity  d  Rome,  when  Rome  in  Caefar  fell. 

In  Iron  Clouds  conceal' d  the  public  Light , 

And  impious  Mortals  fear  d  eternal  Night . 
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But  it  is  no  Wonder,  if  we  find  Virgil  making  Divination  the 
Subject  of  Poetry  ;  nor  is  it  impoffible  for  fo  wife  a  Man  to  be  a 
little  tainted  with  the  prevailing  Dodlrine  of  that  Age;  and  efpe- 
ci ally,  if  we  confider,  that  his  Father  is  reported  to  have  been  a 
Servant  to  one  of  thofe  footh-faying  Jmpoftors, 


DIALOGUE  VIII. 

Of  the  Planet  MERCURT 

Cleonicus. 

THIS  Morning,  my  Euphrofyne ,  proves  according  to 
our  Wifhes  ;  the  Heavens  are  clear,  efpecially  towards 
the  auroral  Eaft,  and  will  prefent  us  with  a  good  Opportunity 
of  viewing  that  rare  Curiofity,  the  Planet  Mercury.  Fie  is  now 
at  his  greateft  Diftance  from  the  Sun,  and  rifes  before  him.  He 
nowanfwers  to  his  poetical  Charadler,  of  being  the  Herald  of  the 
Gods ,  and  the  Mejfenger  of  Apollo  ;  for  now,  it  feems,  he  does 
indeed  precede  his  Sovereign,  and  proclaims  to  our  diftaut  He- 
mifphere  the  gladfome  Approach  of  Day. 

Euphrofyne.  Pray,  Cleonicus ,  where  is  this  extraordinary  Pla¬ 
net  ?  I  never  rofe  fo  early,  with  fo  much  Pleafure,  as  I  have  done 
this  Morning  in  Expedition  of  viewing  him. 

Cleon.  My  Chamber- Window  commands  a  Profpedt  of  all  the 
eaftern  Horizon  ;  let  us  take  a  T elefcope,  and  from  thence  view 
him  before  the  too  great  Brightnefs  of  the  rifing  Sun  obfcure  him. 

Euphrof.  Let  us  haflen  thither; — — your  Window  commands 
the  Earth  as  well  as  Heavens;  but,  pray,  to  what  Part  muft  I 
look  to  fee  this  rare  Objedl  ? 

Cleon.  Let  me  fee  ; — — Oh,  yonder  he  faintly  appears,  juft 
over  the  Top  of  the  Elm;  you’ll  fee  him,  if  you  diredl  your 
Eye  to  that  Tree. 

Euphrof  I  fee  him  ;  pray,  take  the  Tdefcope,  and  diredl  it 
to  him. 

Cleon.  ’Tis  done,  my  Euphrofyne ;  put  your  Eye  to  the  End 
of  the  Tube,  and  view  this  Harbinger  of  Day. 

G  2  Euphrof 
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Euphrof  1  fee  him;' - he  appears  very  fmall,  but  round? 

and  fomewhat  globofe ; - —I  fee  no  Spot,  or  any  Thing  be- 

fides  a  clear  Circle  of  Light ; - he  appears  of  a  reddifh  Com¬ 
plexion  in  the  Glafs,  tho’  very  pale  without  it ; - 1  have  loft 

Sight  of  him,  by  moving  the  Tube. 

Cleon.  You  have  feen  all  that  can  be  feen  in  him ;  and  you 
may  fay  now,  you  have  once  feen  Mercury. 

Euphrof.  Dear  Cleonicus ,  I  am  obliged  to  you  for  it.  I  think 
you  faid,  he  was  next  to  the  Sun  in  the  Syftem. 

Cleon .  He  is  fo  ;  and  yet  he  is  computed  to  be  no  lefs  than 
' Thirty-two  Millions  of  Miles  from  the  Sun. 

Euphrof.  Indeed !  And,  pray,  can  you  tell  me  any  Thing 
of  the  Magnitude  of  this  Planet  ? 

Cleon.  Aftronomers  compute  the  Diameter  of  this  Planet  to  be 
Two  Thoufand  Four  Hundred  and  Sixty  Miles  ;  and,  therefore, 
his  Body  will  be  a  little  above  a  30th  Part  as  big  as  our  Earth. 

EuphroJ.  I  think  you  obferved  to  me,  his  Nearnefs  to  the 
Sun  is  the  Reafon  why  he  is  with  fo  much  Difficulty,  and  fo  fel- 
dom  feen  by  us . 

Cleon.  I  did  fo.  He  is  the  neareft  of  all  the  Planets  to  the  Sun ; 
and  his  Orbit  fo  fmall,  with  Regard  to  the  Diftance  of  the  Earth, 
that  when  he  is  in  that  Part  of  the  Orbit  wherein  he  appears  far- 
theft  from  the  Sun,  that  will  feem  but  a  fmall  Space  in  the  Hea¬ 
vens  ;  and  fo  muft  be  taken  juft  after  Sun-fet,  or  before  Sun-rif- 
ing,  according  as  he  is  Eaft  or  Weft  of  the  Sun. 

Euphrof.  I  remember  you  told  me,  when  you  fhewed  me  the 
Motion  of  the  Planets  in  the  Planetarium ,  that  you  could  affift 
me  yet  farther  by  a  Scheme,  in  underftanding  what  relates  to 
the  Motions  and  Afpedls  of  the  Planets ;  have  you  any  fuch 
Thing  by  you,  Cleonicus? 

Cleon.  Yes;  I  have  a  Diagram  of  the  Orbits  of  the  Earthy 
Venus ,  and  Mercury,  with  the  Sun  in  the  Center  —  Here  it  is. 

Euphrof.  Very  good  ;  I  fee  the  Earth  at  T  in  the  Outermoft; 
and  the  Letters  N,  E,  S,  W,  I.  fuppofe  denotes  the  North,  Eaft, 
South  and  Weft:  Points  of  its  Orbit;  am  I  rLht  ? 

Cleon.  Yes,  my  Buphrofyne ;  you  will  eafily  apprehend  the 
Theory  of  the  two  inferior  Planets,  Mercury  and  Venus ,  from 
this  Draught,  I  find. 


Euphrof 


and  Lad \’s  Philosophy.  45 

Euphrof.  Cleonicus,  don’t  flatter  me.  —  In  that  inmofl:  Circle 
or  Orbit,  the  Globes  I  fee  at  M,  N,  O,  P,  &c.  I  fuppofe  re- 
prefent  Mercury  in  To  many  Points  of  his  Orbit,  do  they  not  ? 

Cleon.  Yes,  they  do;  and  flrft,  when  Mercury  is  in  the 
Point  M,  he  appears  to  the  Earth,  at  T,  to  he  in  the  fame  Part 
of  the  Heavens  with  the  Sun,  and  fo  i$  faid  to  be  conjoined  with 
the  Sun ;  from  whence  that  Point  is  called  the  inferior  Conjunc¬ 
tion  of  the  Planet. 

Euphrof.  Since  the  Planet  is  then  between  the  Earth  and  the 
Sun,  does  he  not  appear  to  go  acrofs  the  Face  of  the  Sun  ? 

Cleon .  Sometimes  it  fo  happens,  but  very  feldom  ;  becaufe 
Mercury  does  not  move  in  the  Plane  of  the  Earth’s  Orbit.  When 
he  chances  to  traverfe  the  Sun’s  Face,  he  appears  like  a  black 
Spot  in  the  Sun  ;  thus  I  faw  him  in  the  Years  1 7  36,  and  1 743  ; 
and  he  may  be  feen  again  in  the  following  Years,  viz.  1756,  1769, 
1776,  1782,  31789,  i nOfiober.  And  in  the  Years  1753,  1786, 
1799,  in  the  Month  of  Aprils  he  will  tranfit  the  Sun’s  Difk,  as 
the  great  Dr.  Halley  has  certainly  predicted. 

Euphrof  It  feems  to  me  from  the  Scheme,  that  this  Planet 
muff  be  again  in  Conjunction  with  the  Sun  in  the  Point  O  of  its 
Orbit ;  for  they  are  there  both  in  the  fame  Line  from  the  Earth. 

Cleon.  ’Tis  very  true,  and  that  is  called  the  fuperior  Conjunc¬ 
tion  of  Mercury.  In  that  Situation  he  is  never  feen ;  for  he 
either  goes  behind  the  Sun,  and  fo  is  totally  eclipfed  ;  or  if  not, 
he  is  fo  near  the  Sun,  and  fo  fmall,  that  he  is  wholly  obfcured  by 
the  Sun’s  tranfcendent  Light. 

Euphrof  Does  not  the  Difference  of  his  Diffances  in  thefe 
two  ConjunChons  make  a  proportional  Difference  in  his  appa¬ 
rent  Bulk  ?  I  think  you  told  me  fo,  Cleonicus . 

Cleon.  Yes,  I  did  ;  for  as  he  is  above  twice  as  far  from  the 
Earth  in  the  Point  O,  as  when  he  is  in  M,  fo  he  appears  almolf 
thrice  as  big  in  M,  as  he  does  in  O,  as  they  find,  who  have  ob- 
ferved  him  in  thefe  Places  with  good  T elefcopes.  The  Portions 
of  the  Planet  at  N  and  P,  are  thofe  ir  the  middle  Points  between 
the  Conjunctions. 

Euphrof  But  how  comes  it  to  have  that  particular  Situation  at 
R,  in  the  Scheme  ? 

Cleon.  Becaufe  that  is  the  Part  of  the  Orbit  in  which  he  ap¬ 
pears  to  be  at  the  greateft  Diftance  from  the  Sun,  and  which  he 
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poflefles  at  this  Time;  for  a  ftrait  Line  T  R,  drawn  thro’  the 
Centers  of  the  Earth  and  Planet,  does  but  juft  touch  its  Or¬ 
bit.  In  this  Cafe,  he  is  faid  to  be  in  his  greateji  Elongation  from 
tfoe  Sun. 

Euphrof  I  believe  I  apprehend  you ;  for  a  Line  joining  the 
Centers  of  the  Earth  and  Planet  in  any  other  Situation  H  I, 
would  be  nearer  the  Sun.  But,  which  Way  does  the  Planet 
move  in  its  Orbit  ? 

Cleon.  I  thought  your  Memory  would  have  let  nothing  flip  ; 
but  you  will  eafily  recoiled!,  that  it  moves  from  M  to  R,  and  fo 
by  N  to  O  and  P.  That  is,  it  moves  from  the  North  to  the  W Jl7 
to  the  South  and  Eajl ,  if  i  may  be  allowed  fo  to  exprefs  it. 

Euphrof.  Then  I  fee,  while  Mercury  pafies  through  the  Right- 
hand  Half  of  its  Orbit  from  M  by  N  to  O,  he  will  be  feen  on  the 
Weft  Side  of  the  Sun  ;  and  while  he  marches  through  the  other 
Half  O  P  M,  he  will  appear  Eaftward  of  the  Sun. 

Cleon.  Very  right,  my  Euphrofyne  ;  he  will  fo  ;  and  therefore 
from  the  Time  of  his  inferior  to  his  fuperior  Conjudlion,  he 
will  rife  and fet  before  the  Sun ;  but  from  his  fuperior  Conjunction 
to  his  inferior,  he  will  rife  and  fet  after  the  Sun ;  in  which  Cafe, 
he  will  be  vifible  only  in  the  Evening  ;  in  the  other,  (which  is 
the  prefent  CafeJ  he  can  be  feen  only  in  the  Morning. 

Euphrof  This  is  all  very  plain  ;  and  I  remember  you  told  me 
in  a  general  Way,  that  he  made  his  Tour  about  the  Sun  in  88 
Days;  but,  pray,  what  is  the  precife Time  of  Period  ? 

Cleon.  Mwcury  revolves  about  the  Sun  in  the  Space  of  87 
Days,  23  Hours,  and  16  Minutes,  wherefore  the  Year  to  the 
Mler curians  is  about  one  Quarter  of  our  Year. 

Euphrof  Nov/  you  talk  of  the  Inhabitants  of  Mercury ,  pray, 
if  there  be  any,  how  is  it  poftible  they  ftiould  endure  the  excef- 
five  Heat  of  the  Sun  there,  being  fo  near  to  him  ? 

Cleon.  The  Heat  there  mull:  be  about  feven  Times  as  hot  as 
our  Torrid  Zone;  but  the  Bodies  of  Animals  and  Vegetables, 
if  any,  muft  be  tempered  accordingly  to  fuftain  it.  It  is  an  equal 
Tafk.  to  Omnipotence  to  make  a  Clafs  of  Beings  as  fit  to  endure 
one  Degree  of  Heat  or  Cold,  as  another.  Mr.  Baker  has  fome 
fine  Lines  on  this  Head. 
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Fir  ft  Mercury,  amldjl  full  Tides  of  Lights 
Rolls  next  the  Sun,  thro’  hit  fmall  Circle  bright . 

All  that  dwell  there  mufl  be  refin’d  and  pure  ; 

Bodies ,  like  ours ,  fuch  Ardour  can’t  endurec 
Our  Earth  would  blaze  beneath  fo  fierce  a  Ray , 

And  all  its  Marble  Mountains  melt  away .  Univerfe. 

Alfo,  thus  Mr.  Brown  in  his  Prize- Verfes  on  Aftronomy : 

In  the  near  Neighbourhood  of  Phoebus’  Car 
Rolls,  fwiftly  circling,  the  Mercurial  Star ; 

Obfcure  he  moves,  immers’d  tn  Floods  of  Light , 

And  feldom  greets  the  nice  Obferver’s  Sight : 

Then  mofl  confpicuous ,  when  th '  eclipfing  Moon , 

With  interpofing  Shadow,  veils  the  Sun.  N°.  IV. 

And  again  inN°.III. 

Fir  ft  verging  on  the  lucid  Fount  of  Day , 

Bright  Mercury  directs  his  circling  Way ; 

In  three  Jho?'t  Months  he  rounds  the  filar  Sphere 
His  Seafins  JKft,  and  ends  his  tranfient  Tear, 

Euphrofi  I  fuppofe  it  was  from  this  quick  Motion  of  his,  that 
he  obtained  the  Poft  held  among  the  Gods ;  at  leaft,  I  learn  this 
Hint  from  the  Pantheon,  in  which  I  have  been  pre tty/con verfant 
hnce  you  referred  me  to  it  in  our  laft  Conference  about  the  Sun. 

Cleon.  Yes,  he  was,  from  the  Velocity  of  his  Motion,  con- 
fidered  Mythologically,  as  the  Mejfenger  of  the  Gods,  by  the  Poets 
of  thofe  fabulous  Ages ;  his  Office  was  denoted  by  emblemati¬ 
cal  Wings  on  his  Head  and  Feet,  and  his  Caduceus ,  or  Rod  of 
Authority,  entwined  by  two  winged  Serpents,  which  he  carried 
in  his  Hand  ;  and  thus  he  is  defcribed  by  Virgil,  when  fent  by 
Jupiter  to  prepare  a  kind  Reception  for  Mneas  among  the  Car¬ 
thaginians. 

Down  from  the  Steep  of  Heav’n  Cyllenius  flies. 

And  cleaves  with  all  his  Wings  the  yielding  Skies : 

Soon  on  the  Lybian  Shore  defends  the  God  ; 

Perforins  his  Mejfage,  and  df plays  his  Rod.  ZEneid  L 
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Some  Time  after,  he  receives  a  Commifiion  from  Jupiter,  to  or¬ 
der  ALneast o  retreat  from  Carthage ,  in  the  following  Lines  : 


He  calls  Cyllenius,  and  the  God  attends ; 

By  who?n  his  menacing  Command  he  fends. 

Go ,  mount  the  wejlern  Winds ,  and  cleave  the  Sky, 

Then,  with  a  fwift  Defcent ,  to  Carthage  fly  ; 

There  find  the  Trojan  Chief. - 

His  Inftrudtion  given, 

Hermes  obeys  ;  with  golden  Pinions  binds 
His  flying  Feet,  and  mounts  the  wejlern  Winds  : 

And  whether  o’er  the  Seas ,  or  Earth  he  flies , 

With  rapid  Force ,  they  bear  him  down  the  Skies. 

But  fir  ft,  he  grafps  within  his  awful  Hand , 

The  Mark  of  Sovereign  Power ,  his  Magic  Wand  : 

With  this ,  he  draws  the  Ghojls  from  hollow  Graves , 

With  this ,  he  drives  them  down  the  Stygian  Waves  \ 

With  this ,  he  feals  in  Sleep,  the  wakeful  Sight ; 

And  Eyes ,  tho 5  clos’d  in  Death ,  rejlores  te  Light. 

iENEID  IV. 


DIALOGUE  IX. 

Of  the  Planet  VENUS. 

Euphrofyne. 

DEAR  Cleonicus ,  this  Morning  you  entertained  me  with  an 
Account  of  the  Planet  Mercury  ;  and,  if  you  think  fit,  we 
will  fpend  this  Evening  in  difcourfing  of  Venus ,  which  you  faid 
was  next  to  Mercury ,  in  the  Syftem. 

Cleon.  Nothing  will  be  more  agreeable  to  me,  Euphrofyne ;  and 
it  happens  very  opportunely  for  us,  that  Venus  is  now  alfo  in  her 
greateft  Elongation,  or  fartheft  Diftance  from  the  Sun,  and  there¬ 
fore  will,  in  this  clear  Evening,  afford  us  a  moft  fplendid  Ap¬ 
pearance.  It  is  but  ftepping  Without-doors,  and  looking  Weft- 
ward,  you’ll  fee  her  Ladyfhip  very  brillant. 


Euphrof 


and  L  a  d  y’s  Philosophy.  4.9 

Euphrof  I  believe  I  do ;  for  I  prefume  it  is  that  large,  bright 
Star,  that  appears  alone  in  the  Heavens  over  yonder  Hill. 

Cleon .  Yes,  that  is  The ;  let  us  take  a  Walk  to  the  Hill, 
and  there  view  her  with  the  Telefcope  on  the  fame  Gate  we 
viewed  the  Sun. 

Euphrof.  With  all  my  Heart,  dear  Cleonicus  ;  come  away  ; 
I  long  to  fee  her  Face  in  the  Optic-Glafs. 

Cleon.  As  we  go  over  thefe  three  or  four  pleafant  Fields,  let 
us  view  her  Orbit  in  the  little  Scheme  we  ufed  in  the  Morning. 

■ - Here  it  is.  * 

Euphrof.  V ery  good  ;  I  fee  Venus’ s  Orbit ;  —  it  is  that  which 
lies  between  Mercury  and  the  Earth. 

Cleon.  It  is  fo  ;  and  for  that  Reafon,  {Tie  has  the  fame  Ap¬ 
pearances,  with  RefpedT  to  the  Earth,  as  Mercury  had,  viz. 
{Tie  has  an  inferior  Conjunction  at  V,  and  a  fuperior  One  at  D  ; 
and  while  {he  pafleth  from  V  by  B  to  D,  {he  is  feen  at  the  Earth 
T  on  the  Weft  Side  of  the  Sun  ;  and  while  {he  goes  from  D  by 
F  to  V,  {he  appears  on  the  Eaft  Side  of  the  Sun. 

Euphrof.  Then  alfo,  when  fhe  is  Weft  of  the  Sun,  {he  rifes 
and  fets  before  him ;  and  when  Eaft,  file  fets  and  rifes  after  him, 
as  you  faid  of  Mercury ;  I  prefume  I  am  right,  Cleonicus . 

Cleon.  Very  right,  Sifter;  and  for  that  Reafon,  {he  appears, 
in  the  firft  Cafe,  only  in  the  Mornings ,  and  in  the  latter,  only 
in  the  Evenings  ;  on  which  Account  (becaufe  Ihe  is  bright  and 
appears  firft)  {he  is  called  the  Morning  and  the  Evening  Star , 
by  Way  of  Preheminence,  Accordingly  Mr.  Baker  thus  de- 
fcribes  her : 

?  ir  . 

Fair  Venus  next  fulfils  her  larger  Round , 

With  foft  er  Beams ,  and  milder  Glory  crown’d ; 

Friend  to  Mankind ,  fhe  glitters  from  afar , 

Now  the  bright  Ev’ning,  now  the  Morning  Star. 

Universe, 

Euphrof  On  the  fame  Account,  I  fuppofe,  it  was,  that  fhe 
had  the  Name  of  Phofphor  and  Vefper ,  among  the  heathen  Po¬ 
ets  ;  for  you  muft  know,  I  am  now  fo  well  read  in  the  Pantheon , 

H  that 

*  The  Reader  is  referred  to  Plate  V.  Page  25,  for  every  Thing 
that  relates  to  the  Theories  of  Mercury  and  Venus  in  the  laft,  and  prefent 
Dialogue. 
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that  I  can  quote  Chapter  and  Verfe  for  almoft  any  Thing  you 
find  in  the  Heavens. 

Cleon.  Thus  it  was,  indeed  ;  for  when  fire  was  the  Morning 
Star ,  the  Greeks  called  her  Phofphor ,  and  the  Latins  called  her 
Lucifer ,  both  which  Names  import  fhe  ufhered  in  the  Light , 
and  Day ;  and  when  fhe  was  the  Evening  Star  fhe  was  called 
Vefp  ety  and  Hefperus ,  by  the  Greeks ;  which  Names  alfo  fignify 
the  Evening ,  or  Cloje  of  Day ,  among  thofe  People.  Thus  Mr. 
Brown. 

But  fee  f  how  gentle  V efper,  fweetly  gay ,  1 

Leads  the  fair  Evening  with  her  filver  Ray ,  S 

JVm  gilds  the  Night,  waw  ufhers  in  the  Day.  ' 

Prize  Verfes,  N°.I. 

And  again, 

SeeJ  V enus  next  reveals  her  pleafing  Ray , 

Now  leading  on ,  kjw  clofwg  up  the  Day. 

Perm  d  Phofphor,  when  her  Morning  Beams  fhe  yields , 
And  Hefp’rus,  when  her  Ray  the  Evening  gilds. 

Prize  Verfes,  N°.  IV. 

Euphrof  Give  me  the  Diagram  once  more,  Cleonicus p 
there  is  one  Thing  which  does  not  appear  to  me  very  plain  yet, 
and  that  is  this  ;  you  often  fay,  that  the  Planets  all  move  from  the 
JVeJl  by  the  South  to  the  Eafl,  and  from  thence  by  the  North  to 
the  Weft  again ;  but  if  fo,  as  I  know  they  do,  and  faw  very 
plainly  in  the  Planetarium ,  how  is  it  they  appear  to  go  back¬ 
wards  in  the  Heavens  ?  I  remember,  you  told  me,  I  fhould  be 
better  enabled  to  underhand  this  Matter  by  a  proper  Diagram. 

Cleon.  I  did,  my  Euphrofyne ;  and  you  will  find  it  eafy  to 
conceive  by  attending  to  the  Scheme  (Plate  V.)  in  the  follow¬ 
ing  Manner,  viz. 

Firfl ,  While  Venus  moves  from  her  greateft  Wejlern  Elonga¬ 
tion  A  by  B,  D,  and  F,  to  her  greateft  Eaflern  Elongation  at  G, 
the  Apparent  Motion  is  the  fame  Way  as  the  True ;  and  then  fhe 
is  faid  to  be  direct  in  Motion. 

Secondly ,  But  when  Venus  moves  from  G  by  V  to  A,  file  will 
appear  to  an  Inhabitant  of  the  Earth  at  T,  to  move  back  again 
from  Eafi  to  Weft ;  which  is  contrary  to  her  true  Motion ,  and  fhe 
is  then  faid  to  be  Retrograde . 


Thirdly, 
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! Thirdly ,  When  ftie  is  about  the  Points  G  and  A,  fhe  will  not 
appear  to  move  at  all  for  the  Space  of  a  few  Days;  and  then  fhe 
is  faid  to  be  Stationary .  This  will  more  eafily  appear,  if  you 
confider,  that  the  Planet  is  feen  by  a  Ray  of  Light  coming  from 
it  to  the  Spectator’s  Eye  at  T,  as  T  A,  T  B,  T  C,  T  D,  &c. 
Now  the  Planet  at  A  makes  the  Ray  T  A  fall  fartheft  of  all 
from  the  Ray  T  S,  which  pafTes  thro’  the  Sun,  and  thence  the 
Planet,  in  that  Situation,  is  faid  to  be  mojl  of  all  elongated 
from  the  Sun.  As  it  paffes  from  thence  to  B,  the  Ray  T  B 
comes  neareft  to  T  S,  or  the  Sun ;  and  {till  nearer,  when  arriv¬ 
ed  at  C,  and  quite  in  Conjunction  at  D ;  and  after  that,  the 
Planet  carries  the  Ray  from  the  Sun  on  the  other  Side  towards 
the  Eaft,  ’till  it  arrives  to  the  Situation  G  ;  in  which  Point  the 
Ray  T  G  makes  the  greateft  Angle  of  Diftance  on  that  Side 
with  the  Ray  T  S.  After  this,  as  the  Planet  goes  on  from  G 
to  V,  the  Ray  returns  back,  and  makes  the  Planet  retrograde 
to  the  Sun ;  and  as  it  proceeds  from  V  to  A,  the  Ray  goes  back 
{fill,  ’till  it  arrives  at  its  ftrft  Situation  at  T  A  ;  and  then  it  goes 
forwards  as  bet  ore. 

Euphrof  I  underftand  perfectly  well  what  you  have  faid; 
and  the  fame  Things  I  fee  true  of  the  Planet  Mercury ,  viz.  that 
he  is  feen  at  the  greateft  Diftance  from  the  Sun  on  the  Weft  by 
the  Ray  T  R,  which  fhews  him  among  the  Stars  at  Qj  and  on 
the  Eaft  by  the  Ray  T  Z,  by  which  he  appears  in  the  Heavens 
at  X  ;  and  that  during  hisPaflage  from  R  by  O  to  Z,  he  is  di~ 
rett  in  Motion;  but  while  he  moves  from  Z  by  MtoR,  the 
Ray  goes  back  again ,  and  {hews  the  Planet  retrograde  from  X 
by  W  to  I  believe  I  am  right,  Cleonicus ,  and  that  I  {hall  be 
a  Piece  of  an  Aftronomer  by-and-by. 

Cleon.  You  take  Things  fo  readily,  my  Eupbrofyne,  that  I 
make  no  Doubt  of  your  being  an  Adept  in  the  Science  foon  ; 
however,  one  Thing  you  have  not  obferved,  viz.  that  ftnee 
Mercury  appears  to  deferibe  the  fame  Space  in  the  Heavens  QX 
while  he  delcribes  very  unequal  Parts  of  his  Orbit  R  O  Z  and 
Z  M  R,  he  muft  neceflarily  appear  to  move  much  flower ,  when 
he  is  direct  in  Motion ,  and  fwifter,  when  he  is  retrograde  ; 
which  is  ftill  more  evidently  the  Cafe  of  Venus ,  where  the 
Arches  A  D  G  and  G  V  A  are  much  more  unequal. - Ac¬ 

cordingly  Mr.  Brown  — - 

H  2 


She 
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She  forward  moves ,  tzaw  paufing ,  fix’d  appears , 

Or  wane!  ring  retrograde  among  the  Spheres . 

Prize  Verfes,  N°.  IV. 

But  we  are  now  arrived  at  the  pleafant  Eminence  which  com¬ 
mands  in  fo  fine  a  Manner,  the  Weftern  Horizon.  See  the  il- 
lulfrious  Star!  how  bright  fhe  fliines  in  Defiance  of  the  Twilight, 
which  veils,  as  yet,  the  more  diftant  Stars  from  Sight. 

Euphrof  I  fee  her,  exceeding  bright  indeed  !  and,  if  I  mis¬ 
take  not,  five  calls  a  fenfible  Shadow. 

Cleon.  She  does,  indeed  \  the  Poet  might  well  term  her  the 
lefier  Moon. 

Next  Venus,  matchlefs  for  her  hrillant  Lights 
Seems  as  the  lejjer  Cynthia  of  the  Night. 

Yea,  fo  large  and  bright  was  this  Planet  fome  Years  ago,  that 
almoft  half  the  Nation  took  her  for  a  Comet. 

Euphrof  They  could  not  chufe  but  be  notable  Ailronomers 

that  made  fuch  a  Miftake. - But,  tell  me,  Cleonicus ,  is 

not  this  the  Star  that  hath  fometimes  appeared  in  the  Day-time 
while  the  Sun  has  fhone  ? 

Cleon.  The  very  fame ;  I  do  allure  you,  my  Euphrofyne ,  I 
have  feen  her  look  forth  with  a  ferene  Brightnefs  through  the 
Refulgence  of  Solar  Light. 

No  Stars  befides  their  Radiance  can  difplay 
In  Phoebus’  Prefence ,  the  dread  Lord  of  Day  ; 

Ev  n  Cynthia’ s  Self  tho ’  Regent  of  the  Night , 

Is  quite  obfeur  d  by  his  emergent  Light ; 

But  V enus  only,  as  if  more  divine , 

With  Phoebus  dares  in  Parfnerjhip  to  Jhine. 

Euphrof.  Well!  (he’s  a  matchlefs  Planet,  certainly,  and  1 
long  to  have  .a  more  intimate  Acquaintance  with  her ;  therefore 
let  me  view  her  Compledlion,  and  fee  what  Afpedt  fhe  puts  on 
to  the  Allronomer. 

Cleon.  That  you  lhall  do  inftantly  ;  —  this  Gate  is  of  a  con¬ 
venient  Height ; — there,  theTubeis  fixed ,Euphrofyney  look  thro’ 
it  in  that  Pofition.  Euphrof 

*  -  -  •  •  **  t  A  .  f  * 
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Euphrof  What  is  it  I  fee! — -not  that  bright,  that  glaring 
Star,  —  if  fo,  the  Glafs  di veils  her  of  all  her  radiant  Glory, — 
fhe  feems  a  Moon  in  Truth ;  —  a  Moon  in  the  firil  Quarter ;  — 
large  as  the  Moon  to  the  naked  Eye;  —  but  fome-what  more 
vivid,  yet  ferene ;  — -  her  Horns  point  upwards: — But  why 
does  fhe  not  appear  with  a  full  Face  ?  — —  Is  the  Fault  in  the 
Glafs,  or  what  is  the  Reafon  ? 

Cleon.  The  Glafs  ihews  all  of  her  that  can  be  feen ;  the 
Reafon  why  you  fee  only  Part  of  her  Orb  enlightened  is  evident 
from  the  Scheme  ;  for  let  us  fuppofe  fhe  were  viewed  from  her 
fuperior  Conjunction  at  D ;  then,  becaufe  all  that  Part  of  the 
Body  which  is  turned  towards  the  Sun  is  feen  alfo  from  the  Earth  ; 
lire  muil  then  appear  wholly  enlightened ,  and  like  the  Moon  at 
full. 

Secondly ,  If  fhe  were  viewed  in  the  Point  A  or  G,  then  but 
half  her  enlightened  Face  could  be  feen  at  the  Earth,  and  there¬ 
fore  fhe  would  appear  as  the  Moon  of  a  Quarter  old. 

Thirdly ,  if  we  fuppofe  her  at  V,  in  her  inferior  Conjunction ; 
then  all  her  light  Part  being  turned  to  the  Sun,  nothing  but  her 
dark  Part  can  be  towards  the  Earth  ;  and,  like  the  New  Moon , 
fhe  (hfappears,  and  can’t  be  feen,  even  with  aTelefcope,  un- 
lefs  it  be  in  the  Face  of  the  Sun. 

Fourthly ,  In  the  Points  B,  more  than  half  her  enlightened 
Difk  will  appear  at  the  Earth,  and  in  the  Point  C  hill  more  than 
before;  therefore  in  thofe  Places  fhe  will  appear  gibbous. 

Fifthly ,  In  the  Point  X,  between  V  and  A  or  G,  file  will  appear 
horned,  like  the  Moon  about  3  or  4  Days  old ;  which  is  the 
prefent  Cafe  of  this  Planet. 

Euphrof.  But  there  is  fomething  which  yet  feems  flrange, 
and  that  is,  Venus  is  now  brightefl,  and  yet  but  a  fmall  Part  of 
her  enlightened  Surface  is  towards  us;  pray,  Cleonicus ,  as  we 
walk  home,  give  me  to  underhand  the  Reafon  thereof. 

Cleon.  That  you  will  eafily  perceive  from  the  Scheme ;  for, 
frjl ,  if  the  Planet  be  at  D,  fhe  will  indeed  be  a  Full  Moon  ;  but 
then  fhe  will  be  near  three  times  farther  from  the  Earth  T  than 
fhe  is  now  at  X,  and  confequently,  fhe  will  appear  7  or  8 
Times  lefs  there  (provided  fhe  could  be  feen)  than  at  X  ;  tho” 
there  we  fee  but  a  Quarter  of  her  enlightened  Side,  yet  that  will 
npjiear  larger  and  more  brillant  than  her  whole  Hemifphere  at  D. 
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Again,  and  about  her  upper  Conjunction  at  I,  fhe  cannot  be 
feen  by  Reafon  of  her  Nearnefs  to  the  Sun ;  but  getting  farther 
out  of  the  Sun-Beams,  fhe  augments  her  apparent  Size,  and 
Luftre,  till  fhe  conies  near  the  Point  X,  where  it  is  greateft  of 
all,  as  before  faid,  and  then  fhe  is  about  40  Degrees  diftant  from 
the  Sun. 

Euphrof  I  prefume,  Cleonlcus ,  I  apprehend  you  full  well  \ 
and  thus,  I  fuppofe,  as  fhe  approaches  to  V,  we  gradually  lofe 
Sight  of  her  again. - 

Clean .  Yes,  unlefs  fhe  fhould  chance  to  pafs  over  the  Sun’s 
Difk,  or  Face  (as  I  laid  of  Mercury )  in  her  inferior  Conjunction  ; 
and  this  fhe  will  do  in  the  Years  1761,  1769,  1996,  2004  in 
the  Month  of  June  \  and  in  the  Years  1874,  2109,  2117  in 
December  ;  at  which  Times  file  will  appear  a  black,  but  beau¬ 
tiful  Spot  in  the  Sun.* 

Euphrof.  Pray,  how  far  is  the  Orbit  of  Venus  from  the  Sun  ? 

Cleon.  About  Fifty-nine  Millions  of  Miles ,  that  is,  about  twice 
as  far  off  as  Mercury ;  and  therefore  the  Light  and  Hcaty  at  Ve¬ 
nus  y  will  be  but  about  a  fourth  Part  of  what  it  is  at  Mercury  \ 
and  twice  as  great  as  ours* 

Euphrof  I  recoiled:,  you  told  me  Venus  fpent  225  Days  in 
revolving  annually  about  the  Sun  ;  but  pray,  Cleonicus ,  has  fhe 
any  Motion  about  her  own  Axis  ? 

Cleon.  Some  fay,  fhe  has  a  diurnal  Motion  in  23  Hours  >  and 
others  affirm,  it  is  in  24  Days  and  8  Hours  ;  a  very  wide  Dif¬ 
ference  indeed  ! - Such  a  Motion  is  difcoverable  only  by  Spots ; 

and  as  I  have  never  had  it  in  my  Power  to  procure  a  Telefcope 
that  would  fhew  them,  I  can  fay  but  little  about  this  Matter. 

Euphrof  What  you  now  fay  is  very  extraordinary ;  I  fup¬ 
pofe  thofe  Inflruments  are  vaftly  expenfive ;  but  if  they  are,  one 
would  think  there  were  People  of  Fortune  enough  to  render  them 
more  common,  and  to  oblige  every  curious  Perfon  with  theUfe 
of  them  upon  fuch  Occafions.  —  But  fay,  what  is  the  Mag¬ 
nitude  of  Venus  ? 

Cleon.  She  is  computed  to  be  a  Globe  of  Seven  Thotfand 
Nine  Hundred  and  Six  Miles  in  Diameter  >  and  is  therefore  about 
36  Times  bigger  than  Mercury. 

-  Euphrof 

*  Of  this  carious  Phenomenon  we  (hall  give  a  much  larger  and 
more  particular  Account  in  another  Part  of  this  Work. 
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Euphrof.  Well !  I  think  we  have  talked  her  Ladyfhip  out  of 
Sight ;  for  I  can  fee  her  no  where  now. 

O  7 

Cleon.  She  is  now  gone  to  greet  the  jovial  Sailors  on  the 
W eftern  Seas.  For  you  know  fhe  is,  and  ever  was,  the  mod  of 
any  Star  admired  and  adored  both  by  Land  and  Sea ;  and  fuch 
prodigious  Veneration  had  the  Ancients  for  her,  that  they  made 
her  their  Favourite  Goddefs,  and  gave  her  all  that  Deity  itfelf 
could  claim.  Thus  one  of  their  Poets  fings  of  her. 

Delight  of  human  Kind  and  Gods  above , 

Parent  of  Rome,  propitious  Queen  of  Love  ! 

TVhofe  vital  Power ,  Earthy  Air ,  and  Seay  fupplies^ 

And  breeds  whatever  is  born  beneath  the  Skies . 

For  every  Kind ,  by  thy  prolific  Mighty 
Springs ,  and  beholds  the  Regions  of  the  Light. 

Thee,  Goddefs  !  thee ,  the  Clouds  and  Fempefs  fear , 

And  at  thy  pleajing  Prefence  dif appear. 

For  thee  the  Land  in  fragrant  Flowers  is  drefs’d ; 

For  thee  the  Ocean [miles,  and  fmooths  her  wavy  Breafly  I 
And  Head  n  itfelf  with  more  ferene  and  purer  Light  is  blefs’d.  J 

Dryd.  Lucret. 


DIALOGUE  IX. 


Of  the  EAR  T*  confidered  as  a  Planet* 

Euphrofyne. 

THE  next  Orbit  to  Venus  in  the  Solar  Syflem,  I  fee,  is  that 
of  the  Earth. 

Cleon.  Yes;  and  thus  Mr.  Baker  elegantly  defcribes  the 
Earth’s  Motion. 


More  dif  ant  fill  our  Earth  comes  rolling  on. 

And  forms  a  wider  Circle  round  the  Sun  \ 

IVith  her  the  Moon ,  Companion  ever  dear  ! 

Her  Courfe  attending  thro*  the  finning  Tear. 

Universe. 

Thus 
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Thus  alfo  Mr.  Brown ; 

Lo  !  in  the  Alidjl,  fair  Earth,  our  native  Scat , 

And  her  attendant  Adoon  their  Courfe  repeat . 

« 

Euphrof  At  what  Diftance  is  the  Earth’s  Orbit  from  the 
Sun  ? 

Cletn.  The  Earth  is  removed  to  the  Diftance  of  about  80 
Millions  of  Miles,  which  is  fuch  a  convenient  Situation  in  the 
Syftem,  with  RefpeCI  to  Light  and  Heat ,  as  admits  of  no  Excefs 
of  either.  And  therefore  Sir  R.  Blackmore's  religious  Reflection 
oil  this  Subject:  was  very  judicioufly  made. 

See  !  how  the  Earth  has  gain'd  that  very  Place , 

Which ,  of  all  others  in  the  boundlefs  Space , 

Is  ?nof  convenient ,  and  will  befi  conduce 
To  the  wife  Ends  required for  Nature's  Ufe. 

You ,  who  the  Adind  and  Caufe  fupreme  deny , 

Nor  on  his  Aid  to  form  the  World  rely, 

Mujl  grant ,  had  perfect  Wifdom  been  employ'd 
To  find ,  thro '  all  th'  interminable  Void, 

A  Scat  mojl  proper ,  and  which  befi  became 
The  Earth  and  Sea ,  it  mufi  have  been  the  fame. 

Creation-. 

Euphrof  In  what  Time  does  the  Earth  make  a  compleat 
Revolution  in  its  Orbit  ? 

Cleon .  In  the  Space  of  Three  Himdred  Sixty-five  Days  and  a 
Quarter-,  which  makes  what  we  call  our  Solar  Year.  This  is 
called  the  Earth’s  Annual  Motion. 

Euphrof  I  remember  you  mentioned  another  Motion  of  the 
Earth,  which  I  have  not  yet  feen  in  the  Planetarium. 

Cleon.  Yes,  my  Euphrofyne ;  it  has  another  Motion  about 
its  own  Axis  once  in  24  Hours  nearly,  which  is  the  Space  of  a 
natural  Day ;  this  is  called  the  Diurnal  Motion ,  and  is  the  Caufe 
of  Day  and  Night’,  as  the  Annual  or  Yearly  Motion  is  that  from 
which  the  various  Seafons  of  the  Year  refult. 

Her  Central  Motions  give  the  Night  and  Day, 

And  changing  Seafons  wait  her  annual  Way. 

Prize  Verfes,  N°.IV. 

Or 


57 


and  L  a  d  y’s  Philosophy. 

Or  thus ; 

The  Earth ,  obliquely  circling  round. her  Sphere , 

Leads  on  the  varying  Seajons  of  the  Tear ; 
mm  on  her  Axle  Jhe  revolves  with  Speed , 

The  Days  and  Nights  alternately  fucceed. 

Anonymous. 

But  the  particular  Manner  In  which  the  Viciftitudes  of  Seafons, 
and  of  Day  and  Night,  are  occafioned  and  come  to  pafs,  I  fhall 
take  an  Opportunity  to  explain  to  you  another  Time. 

Euphrof  You  are  very  obliging,  Cleonicus,  but,  pray,  let 
me  afk  you  why  the  Orbit  of  the  Earth  is  reprefented  with  all 
thofe  Divifions  and  Figures  about  it  ? 

Cleon .  I  will  tell  you,  my  Euphrofyne  ;  the  Orbit  of  the  Earth 
is  of  great  Confequence,  and  therefore  requires  to  be  diftinguifh- 
ed  from  the  reft  ;  for  though  it  be  the  real  Path  of  the  Earth ,  it  is 
thevifible  or  apparent  annual  Path,  or  Way  of  the  Sun  through 
the  Heavens  ;  and  therefore,  to  denote  the  Sun’s  Place  in  the 
Heavens  at  any  Time,  the  Aftronomers  have  divided  the  whole 
Circle  of  his  Motion  into  360  equal  Parts,  which  they  call  De¬ 
grees^  and  every  30  of  thefe  they  call  a  Sign^  of  which  there  will 
be  Twelve  of  Courfe. 

Euphrof  I  obferve,  the  Orbit  is  fo  divided  as  you  fpeak  of ; 
and  I  fuppoie  thofe  Characters  which  I  fee,  denote  thofe  Signs 
refpeCtively,  but  what  are  their  Names,  Cleonicus? 

Cleon.  The  Names  and  Characters  are  as  follow : 


1. 

2»  (5? 
3.  21, 

4*  SB 
5* 

6.  Tflf, 
7- 

8.  tib 

9- 

10.  VS, 

11. 

12.  X, 


Aries ,  the  Ram. 

Taurus ,  the  Bull. 

Gemini ,  the  Twins. 

Cancer ,  the  Crab. 

Leo ,  the  Lion, 

Virgo ,  the  Virgin. 

Libray  the  Ballance. 

Scorpio ,  the  Scorpion. 
Sagittarius ,  the  Bow- man. 
CapricornuSy  the  hofned  Goat. 
Aquarius ,  the  Waterer. 

PifceSy  the  Fifties. 
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Euphrof.  What  is  the  Reafon  they  have  fuch  Names  gives 
them  ?  •  > 

Cleon.  Thefe  are  the  Names  of  fuch  Confiellations  of  Stars 
as  formerly  occupied  the  Parts  of  the  Heavens  where  the  Signs 
are,  but  thofe  Stars  are  now  removed  forwards  to  other  Si^ns* 
and  have  left  only  their  Names  behind  ;  as  we  (hall  hereafter  fee. 

Euphrof.  I  think  this  Orbit,  thus  divided  into  Signs,  is  what 
you  call  the  Ecliptic  on  the  Planetarium  ;  is  it  not,  Cleonicus  ? 

Cleon.  The  very  fame,  my  Euphrofyne ;  it  is  called  the 
Ecliptic ,  becaufe,  as  it  is  the  vifible  Path  of  the  Sun  through  the 
Heavens,  all  the  Eclipfes  muff  happen  therein>  as  you  will  fome- 
fcime  hence  obferve  more  fenfibly. 

Euphrof.  As  there  are  360  Degrees  in  the  Ecliptic,  and  but 
365  Days  in  the  Y ear,  I  find  the  Earth  mufl  pafs  over  one  of 
thofe  Degrees  very  nearly  each  Day. 

Cleon.  Yes,  my  Euphrofyne ,  it  does  fo  ;  each  Degree  is  fup- 
pofed  to  confiff  of  60  Minutes ,  thus  marked  ( ' )  ;  and  each  Mi¬ 
nute  of  60  Seconds  (")  ;  each  Second  of  60  Thirds  (  "')  ;  and  fo 
on.  And  the  Earth  each  Day  moves,  at  a  Mean,  59'  :  8"  of 
a  Degree. 

Euphrof.  Well  !  I  fhall,  by-and-by,  not  only  think ,  but 
fpeak  like  an  AJlronomer  ;  as  you  make  the  firff  Sign  (and  con- 
fequently  the  Beginning  of  the  Ecliptic)  to  begin  with  the  firfi 
Degree  of  Aries ,  pray,  to  what  Day  of  the  Year  does  this  Point 
anfwer  ? 

Cleon.  According  to  the  prefent  New  Style,  it  anfwcrs  to 
the  2  ifi  of  March  ;  when  the  Sun  is  faid  to  be  in  the  Vernal 
Equinox ,  for  Reafons  you  will  hereafter  be  acquainted  with. 

Euphrof.  Is  the  Orbit  of  the  Earth  a  perfedt  Circle  ? 

Cleon.  No,  it  is  not;  though  it  differs  not  much  from 
it,  yet  it  makes  a  fenfible  Difference  in  the  Earth’s  Motion  ; 
for  the  Orbit  being  a  little  Eliptical,  will  caufe  that  the  Sun 
will  be  nearer  the  Earth  at  one  Time  than  another  ;  and  that 
will  make  the  Earth  move  a  fmall  Matter  fafter  in  one  Part  than 
it  does  in  another,  and  confequently  that  it  will  take  up  more 
Time,  or  a  greater  Number  of  Days  in  defcribing  one  half  of  its 
Orbit,  than  it  requires  for  the  other  ;  thus  in  palling  through 
the  fix  Signs  V$>  Xj  it  takes  up  8  Days  lels, 

than 
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than  in  palling  through  the  other  fix  funimer  Signs.,  as  you  may 
underftand  by  placing  the  Months  and  Days  as  follow  ; 

Summer  Months.  Winter  Months. 


In  March 

ioi 

September  7 

April 

30 

October  3  r 

May 

31 

November  30 

June 

30 

December  3 1 

jay 

3* 

January  3 1 

Aiigujl 

3i 

February  28 

September  23 

March  20 

Summer  1 

86i 

00 

Winter  ] 

;78i 

1 

Difference 

:  8  Days. 

V 

Euphrof.  Well,  I  never  obferved  this  before,  though  it  be 
fo  evident  from  the  common  Almanack  ;  but,  Cleonicus ,  if  our 
quicker  Motion  in  the  Winter  proves  we  are  then  nearer  the 
Sun,  how  comes  it  to  pafs  the  Sun  then  feems  fartheft  from  us, 
and  that  fo  much  the  coldeft  Seafons  of  the  Year  ? 

Chon.  Why,  indeed,  my  Euphrofyne,  thefe  Phenomena  are  a 
little  paradoxical ,  till  you  come  to  fee  this  Matter  fet  in  a  proper 
Light  under  all  its  Circumftances,  and  then  you  will  readily  al¬ 
low  it  muft  be  fo. 

Euphrof.  But  if  the  Sun  be  neareft  in  the  Winter,  how  is  it, 
that  it  does  not  then  appear  larger  than  in  the  Summer  ? 

Cleon.  That  is  well  obferved,  Sifter;  but  the  Difference  of 
Diftance  is  fo  very  fmall  as  to  make  no  fenfible  Difference  in  his 
apparent  Magnitude ;  yet,  were  you  to  meafure  it  with  a  Mi¬ 
crometer  in  a  T elefcope,  you  would  find,  that  when  the  Sun  is 
in  the  8th  Degree  of  VS>  his  Diameter  would  meafure  1967", 
and  when  in  the  8°  of  05,  it  meafures  only  1900";  lefs  by 
bf  than  before,  which  is  near  a  30th  Part  of  the  Whole. 
You  will  at  prefent  believe  what  I  fay;  but  when  we  come  to  the 
practical  Part  of  Aftronomy,  you  will  find  it  true  by  Experi¬ 
ment 
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Euphrof  Y ou  are  very  liberal  in  promifing  me  great  Things, 
Cleonicus ,  I  fhall  be  very  happy  in  finding  myfelf  capable  of 
them — But,  pray,  tell  me  what  you  know  of  the  Form  and  Mag¬ 
nitude  of  the  Earth. 

Cleon.  I  will,  my  Euphrofyne ;  and  therefore,  firft,  as  to  the  Fi¬ 
gure  or  Form  of  the  Earth,  it  is  nearly  that  of  a  Globe  or  Sphere, 
as  has  been  found  by  modern  Difcoveries  moft  perfectly. 

Euphrof.  Pray,  in  what  Manner  do  you  find  this  true,  by 
Experiment  ? 

Cleon.  Several  Ways,  Sifter,  as  (i.)  If  you  go  direcfly 
North  or  South,  you  raife  or  deprefs  the  North-Star  very  fenfi- 
bly,  and  always  to  equal  Heights  for  equal  Diftances  that  you  go ; 
this  Experiment  I  will  one  Day  or  other  fhew  you.  Now  were 
you  to  walk  ever  fo  far  on  a  Plane,  the  faid  Star  would  ever  ap¬ 
pear  of  the  fame  Height  above  the  Horizon.  (2.)  If  you  ftand 
on  the  Sea-coaft,  you  will  evidently  obferve  the  Convexity  of  the 
Surface  of  the  Ocean;  but  more  particularly  you  will  be  con¬ 
vinced  of  this,  by  obferving  a  Ship  failing  direcfly  from  you  ; 
where  you  will  gradually  lofe  Sight,  firft,  of  the  Hull  or  Body 
of  the  Ship  ;  and  then  of  the  feveral  Sails ;  and,  laftly,  the  Tops 
of  the  Majls  difappear.  Now,  were  the  Surface  of  the  Sea  a  Plane , 
fuch  Appearances  could  never  happen.  (3.)  The  Shadow  of  the 
Earth  in  an  Eclipfe  of  the  Moon  is  obferved  to  be  circular ,  which 
it  could  not  be  unlefs  it  proceeded  from  a  fpherical  Body. 

Euphrof  I  make  no  Queftion  now  of  the  globular  Figure  of 
the  Earth,  you  have  given  fufficient  Proofs  of  it ;  and  becaufe  I 
think  it  a  Matter  fo  eafily,  and  fo  fully  proved  by  the  two  Obfer- 
vations  you  firft  mentioned  ;  I  wonder  very  much  the  Ancients 
fhould  be  ignorant  of  it,  or  ever  make  any  Difficulty  about  it. 

Cleon.  I  think,  indeed,  it  is  a  Matter  of  Wonder,  for  the  Sages 
of  Antiquity  to  have  fo  great  a  Character  for  Wifdom  as  they 
generally  have,  and  yet  were  fo  ignorant  of  the  eafieft  and 
plaineft  Things  in  Nature;  they  moft  of  them  thought  the 
Earth  was  a  plain  Surface,  like  a  round  Table,  and  that  all 
below  it  was  Hades  or  Hell ,  or,  in  fhort,  fomething  they  knew 
not  what ;  and  whither  the  Sun,  Moon,  and  Stars  went  to,  and 
whence  they  came,  each  Evening  and  Morning,  they  could  not 
tell.  Yea,  fo  very  grofs  were  their  Conceptions  of  thefe  Things, 
that  fome  of  them  thought  the  Sun,  &c.  did  actually  defcend 
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Into  the  W effern  Ocean,  at  Night,  and  arofe  out  of  the  Eaffern 
Ocean  in  the  Morning.  Thus  Ovid, 

*. The  Sun  did  now  to  wefern  Waved  retire , 

In  Tides  to  temper  his  bright  World  of  Fire , 

And  it  is  extreamly  diverting  to  hear  Epicurus  gravely  recounting 
the  feveral  Methods  by  which  to  folve  the  daily  Miracle  of  a  New 
Sun  kindling  up  the  Lamp  of  Day,  which  was  extinguifhed  eve¬ 
ry  Night  in  the  Waters  of  the  Hibernian  Seas.  For  thus  he  ha¬ 
rangues  us. 


* 


t 

And  Day  may  end  and  tumble  down  the  Wejl , 

And  jlcepy  Night  fy  Jlowly  up  the  Eajl ; 

Becaufe  the  Sun>  having  nozv  perform’d  his  Rounds 
And  reach'd ,  with  weary  Flames ,  the  utmojl  Bound 
Of  finite  Heaven ,  he  there  puts  out  the  Rayy 
Wearied  and  blunted  all  the  tedious  Day 
By  hind' ring  Any  and  thus  the  Flames  decay  : 

Or  elfey  becaufe  the  Fires  abforF d  at  Night 
There  join  again ,  and fcatter  vigorous  Light . 

Thus  when  the  Morning  Sun  begins  to  rife , 

It’s  Flames  lie  fcatter  d  o’ cr  the  Eaftern  Skies ; 

Then  gather’d  to  a  Ball ;  and  this  we  view  . 

From  Ida’s  Top  :  this  Fame  reports  as  true. 

Nor  is  it  f  range ,  that  numerous  Seeds  of  Fire 
Should  to  the  Eafern  Quarter  fill  retire , 

Still  every  Day  return  and  make  a  Sun .  Creech, 


Euphrof  As  they  had  fuch  aukward  Notions  of  Things 
they  every  Day  faw,  I  fancy  it  mull  be  merry  to  hear  them  dif- 
.courfe  of  fuch  Things  as  they  never  faw ;  for  Inftance,  of  their 
Heaven  and  Hell,  and  their  different  Opinions  of  departed  Spi¬ 
rits,  Off. 


Cleon.  V ery  much  fo  indeed ;  they  imagined  all  above  the 
Sky  was  Heaven,  and  all  below  the  Earth  was  Hell,  as  I  faid 
but  now ;  nay,  they  went  fo  far  as  to  find  out  the  Way  to  Hell, 
if  you  believe  their  Poets.  Thus  Virgil  defcribes  /Eneas’s  Defcent 
jffither,  .  .  . 


* 
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Thefe  Rites  perform  d,  the  Prince  without  delay , 

Ha fles  to  the  nether  IV irld^  his  dcfmd  TVay. 

Deep  was  the  Cave  ;  and  downward  as  it  went 
From  the  wide  Mouthy  a  rocky  rough  Defcent , 

And  here  th’  Accefs  a  gloomy  Grove  defends , 

And  here  th’  unnavigable  Lake  extends .  /E N  E I D  VI. 

Anci  in  another  Place  ; 

Do  th'  Shades  you  go  a  down -hill  eafy  IVay  \ 

But  to  return  and  re-enjoy  the  Day  ! 

That  is  a  IV or k^  a  Labour - 

Thus  alfo  Ovid , 

Between  thick  baleful  Tews ,  the  dreary  TVay 
To  lowef  Hell ,  thro ’  difnal  Silence  lay ; 

There  Stygian  Mifs  infcdi  the  Road ,  and  there 
New  Ghofs ,  and  thin  unfuneraV d  Souls  appear . 

Euphrof  No  more  of  this,  Gleonicus ;  fuch  horrid  Images 
fhock  me  ;  it  is  a  milerable  Thing  to  be  a  mere  Heathen  !- — 

Cleon.  It  it  fo, — without  Honefty  ;  but  the  Figure  of  the 
Earth  is  not  the  Subject  of  Revelation,  my  Euphrofyne  ;  and 
fome  of  the  Fathers  of  our  Church  have  as  gravely  defended  the 
heaihenifh  Figure  of  the  Earth,  as  if  they  had  been  the  Defen¬ 
dants  of  Ptolomy  himfelf.  Nay,  not  many  Ages  fince,  the  Doc¬ 
trine  of  the  Antipodes  was  zealoufly  oppugned  as  a  datnnable 
Herefy  ;  and  Hiffpry  informs  us,  that  the  learned  Spigelius ,  Bi- 
Ihop  of  TJpfal ,  buffered  Martyrdom  at  the  Stake  in  its  De¬ 
fence. 

Euphrof  Well,  I  could  never  have  thought  the  Figure  of  the 
E*rth  had  been  fuch  an  important  Article  of  Faith.  It  is  to  be 
hoped  we  underhand  Religion  better  now  a  Days  ;  for  though 
I  can  fcarce  remember  every  one  of  the  39  Articles  of  our  Faith, 
vet  I  am  pretty  v/ell  fatisfied,  neither  the  Form  nor  Motion  of  the 
Earth  are  any  Part  of  any  of  them. 

Cleon.  They  are  not ;  and  our  Principles  and  Notions  of 
Religion  are  much  more  corredl  and  rational  than  they  were 
formerly  ;  and  to  what  is  this  owing,  my  Euphrofyne  P  7'o  our 
having  a  more  corredt  and  rational  Philofophy ;  you  will  find 
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it  a  never-failing  Maxim,  that  the  better  you  underftand  Pbilofo- 
| \phy,  the  better  you  will  underftand  Religion.  But  this  by  the 
|  Way - 

Eupbrof.  Then  let  us  return  to  our  Subject ;  and  fee  if  Lean 
■  underftand  what  remains  of  the  Philofophy  of  the  Earth.  Pray, 
■what  is  the  Bulk  or  Magnitude  of  it  ? 

Cleon.  It  is  about  twenty-jive  Eboufand  and  twenty  Miles  in 
}  Circumference. 

Eupbrof.  Well,  that  is  a  large  Circuit,  indeed;  Lord Anfion 
might  very  well  employ  four  Years  in  going  round  the  World. 

Cleon.  True;  but  you  muft  confider,  in  fuch  Voyages  it 
;  is  impoftible  to  go  the  neareft  Way ;  and  they  who  go  round 
3  the  World,  as  you  call  it,  go  many  Thoufand  Miles  more  than 
the  Earth  is  Round,  as  we  (hall  hereafter  fee,  when  you  come 
to  the  Ufe  of  the  terreftrial  Globe — And  this  you  obferve,  is  a- 
nother  infallible  Proof  of  the  Earth’s  being  of  a  fpherical  Form  ; 
for  you  may  fail  almoft  upon  a  Circle  from  Plymouth  to  the  Anti¬ 
podes^  and  find  that  Diftance  about  half  the  Number  of  Miles  I 
before  mentioned. 

Eupbrof.  You  have  fully  convinced  me  the  Earth  is  a  Globe ; 
but  what  is  the  Diameter  of  the  Earth  in  Miles  ?  I  fuppofe  you 
•  can  tell  that,  as  well  as  how  much  it  is  round. 

Cleon.  Juft  as  well  ;  the  Diameter  of  every  Circle  is  in  re- 
fpedf  to  its  Circumference  nearly  as  7  to  22,  whence  that  of  the 
Earth  will  be  about  7960  Miles  ;  and  it  is  very  remarkable,  that 
:  the  Plan ct  Venus  is  much  about  as  big,  for  the  Diameter  of  that 
Planet  is  computed  to  be  about  7906  Miles,  which  is  but  a  Trifle 
lefs  than  that  of  the  Earth. 

Eupbrof.  So  that  if  we  were  placed  in  the  Planet,  we  fhould 
view  the  Earth  as  large  as  the  Evening-ftar,  but  not  fo  bright  — 

Cleon.  You  would  fo,  my  Euphrofiyne  ;  but  the  Phafes  of  the 
Earth  would  referable  thofe  of  Mars ,  and  not  of  Venus.  And  I 
dare  fay  you  know  the  Reafon  of  it. 

Eupbrof.  Becaufe  the  Orbit  of  the  Earth  is  exterior  to  that 
of  Venus — But  one  Thing  I  have  often  thought  toafkyou,  is, 
why  the  Earth  and  all  the  Planets  move  always  one  Way, 
and  in  fo  regular  a  Manner  ?  Alfo  how  they,  being  fuch  large 
and  heavy  Bodies,  can  keep  moving  round  at  the  fame  Diftance, 
and  not  fall  diredlly  to  the  Sun  ? 
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Cleon.  Sir  Ifaac  has  ftiewn  perfectly  well  how  they  move  In 
Curves  by  a  proper  Corripofition  of  two  Forces  acting  upon  them 
at  once ;  and  the  Direction  of  their  Motion  was  at  the  Pleafure 
of  the  firft  Mover,  for  nothing  depends  on  that ;  therefore,  Sir 
Richard  Blackmore\  Banter  on  the  Philofophers  upon  this  Sub¬ 
ject,  proved  more  his  ovjn  than  their  Ignorance ,  when  he  thus 
fhee rs  them. 

This  Problem ,  as  Philofophers  re fol-ve. 

What  makes  the  Globe  from  Eaji  to  Wejl  revolve? 

What  is  the  ftrong  irnpulfive  Caife ,  declare , 

That  rolls  the  pond’ r bus  Orb  fofwift  in  Air  ? 

To  their  vain  Ahfwers  will  you  have  Rccourfe9 
And  tell  us  Us  ingehite  a  Hive  Force  ? 

Mobility ,  -  or  native  Power  to  move , 

Words  which  mean  Plot  h  mg ,  and  can  Nothing  prove. 

Creation. 

Thus  alfo  the  Author  of  Univerfal  Beauty ; 

Say ,  why  this  Globe  has  its  appointed  Place  ? 

And  why  not  vagrant  thro*  the  boundlefs  Space  ? 

Why  here  prefer cf  fugacious  to  re  fife 
What  thwarts  Propriety ,  Convenience ,  Ufe  ? 

JVhy  not  more  Neighbour  to  the  burning  Rayy 
Or  more  remote  from  the  declining  Day  ? 

Or  here  not  fedentarf  fix*d  and Jlill  ? 

Admonijh* d  by  no  Voice ,  obfequious  to  no  Will , 

Or  moving ,  why  in  circling  Eddies  rounds 
And  not  progreffive  thro*  th*  immenfe  Profound? 

Or  endlefs ,  why  the  dizzy  Drunkard  reels , 

And  round  the  Sun  its  annual  Motion  wheels  ? 

I Hence  is  that  innate  delegated  Power , 

Central  to  fpin  the  fwift  diurnal  Tour  ? 

Euphrof  Why  truely,  I  think  a  Woman,  no  wifer  than  my- 
felf,  might  venture  to  fay,  that  if  the  Poetry  of  thefe  Lines  were 
no  better  than  t\\zSenfe^  they  would  be  worth  no  Body’s  Notice. 
Thefe  Gentlemen  might  juft  as  well  afk,  why  the  Hands  of  a 

Clock 
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Clock  move  at  all  ?  why  they  move  in  a  Circle  ?  why  they  move 
to  the  right  Hand,  not  to  the  Left  ?  why  they  move  one  fafter 
than  the  other  ?  why  each  one  always  moves  an  equal  Pace  ?  in 
fhort,  why  one  is  longer,  or  bigger  than  the  other  ?  thefe  Quef- 
tions  would  be  juft  as  pertinent,  and  fhew  their  Skill  in  Mecha¬ 
nics  equal  to  that  in  Philofophy. 

Cleon.  What  you  have  obferved  is  extremely  juft,  my  Euphro- 
fyne ;  People  often  affedt  to  be  wife  above  the  Power  of  human 
Nature,  they  are  told  that  Gravity  gives  Motion  to  all  Bodies, 
but  they,  forfooth,  muft  know  what  Gravity  is ,  or  elfe  condemn 
•it  for  an  occult  Quality ;  very  good  Logic  this.  Sifter,  fince  Gravi¬ 
ty  is  not  a  Quality ,  nor  is  it  at  all  occult.  But  we  {hall  wave 
fuch  idle  Curiofity  and  purfue  the  ufeful  Speculation  of  what  is 
permitted  us  to  know.  Therefore  the  Planet  Mars  fhall  be  the 
Subjedt  of  our  next  Confabulation. 
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DIALOGUE  X. 

Of  the  Planet  MARS. 

Euphrofyne. 

I  Have  juft  been  out  to  view  the  Sky,  and  all  Things  above 
promife  a  clear  and  Star-light  Evening  to  Night. 

Cleon.  I  have  obferved  it ;  the  Pleavens  have  at  prefent  a  be¬ 
nign  Afpedt,  and  will,  if  the  Clouds  forbear  to  rife,  be  favour¬ 
able  to  our  Deftgn. - 

Euphrof.  That  is,  to  take  a  View  of  the  Planet  Mars, 
Cleonicus ;  was  not  that  the  Conclufion  of  laft  Night’s  Con¬ 
ference  ? 

Cleon.  Yes,  it  was;  Mars  is  the  next  Planet  in  theSyftem; 
but  of  him  neither  the  Poets  nor  the  Philofophers  have  much  to 
fay,  as  a  Planet ;  tho’  he  bears  an  illuftrious  Character  among 
the  Heathen  Divinities.  Yet  is  he  not  wholly  negledted  by  the 
Moderns ;  for  thus  one ; 

See,  Mars  alone  runs  his  appointed Race^ 

And  measures  out  ex  aft  his  deft  in d  Space ; 
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Nor  nearer  does  he  wind ,  nor  farther  fray , 

But  finds  the  Point  whence  firfi  he  roll’d  away. 

Baker's  Univerfe, 

Thus  another ; 

And  higher  fee  !  in  thrice  our  annual  Space 
Revolving^  Mars  conclude  his  longer  Race. 

Mr.  Brown, 

Euphrof.  What,  does  the  Poet  fay,  Mars  is  two  Y ears  re¬ 
volving  in  his  Orbit  about  the  Sun  ? 

Cleon.  Yes;  but  Poets  are  feldom  to  be  depended  on  for 
Stridlnefs  of  Truth.  Mars  runs  his  Race  in  Six  Hundred  Eigh - 
ty-feven  Days ,  which  wants  43  Days  of  Two  Years. 

Euphrof.  Pray,  what  Diflance  is  Mars  from  the  Sun  ? 

Cleon.  About  One  Hundred  and  Twenty -three  Millions  of  Miles ; 
that  is,  half  as  far  again  from  the  Sun  as  the  Earth  :  whence  the 
Light  and  Heat  of  the  Sun  at  Mars  is  not  quite  half  fo  much  as 
vjith  us ;  for  it  is  in  Proportion  as  43  to  100. 

Euphrof  Be  fo  good,  Cleonicus ,  as  to  delineate  the  Orbit  of 
this  Planet  about  the  Sun,  as  you  did  thofe  of  Venus ,  Mercury , 
and  the  Earth  ;  for  my  Underflan  ding  is  much  affifled  thereby. 

Cleon.  I  will  do  it  immediately,  and  that  of  Mars  will  be 
fufficient  for  fiupiter  and  Saturn  ;  for  the  Phenomena  of  the  three 
fuperior  Planets  are  the  fame  in  each  of  them. — *  In  this  Dia¬ 
gram,  then,  you  fee  the  Orbit  of  Mars ,  and  the  Planet  in  the 
Pofitions  A,  B,  C,  D ;  within  the  Orbit  of  Mars ,  you  fee  the 
Earth’s  Orbit,  and  the  Earth  at  E,  F,  G,  H,  I,  K  ;  and  in  the 
Center  S  is  the  Sun. 

Euphrof.  This  is  all  very  evident ;  and  here  you  need  not 
repeat  what  you  have  before  told  me  of  the  general  Appear¬ 
ances  of  this  Planet,  when  you  defcribed  the  whole  Syflem  to 
me  ;  but  only  fuch  as  are  peculiar  to  the  Planet  whole  Orbit  lies 
about  or  beyond  that  of  the  Earth.  And  pray,  what  are  thefe  ? 

Cleon.  They  are  not  many,  and  are  very  eafy  to  be  underflood ; 
for  fuppofe  Mars  at  A,  and  the  Earth  at  E,  diredtly  between  it 
and  the  Sun,  then  will  all  the  enlighten’d  Hemifphere  of  the 

Planet 

*  The  Reader  is  here  to  keep  his  Eye  on  Plate  VIE  during  the 
above  Defcription  of  the  feveral  Phaenomena  of  the  Planet  Mars. 
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Planet  be  turn’d  to  the  Earth,  and  it  appear  wholly  enlighten’d 
like  the  Full-Moon .  When  the  Planet  is  at  B,  fuppofing  your 
Eye  at  you  fee  one  half  of  his  Surface  enlighten’d  3  but  if  your 
Eye  be  removed  from  e  to  E  it  is  then  nearer  to,  or  more  to¬ 
wards  the  Sun,  and  therefore  you  will  then  fee  more  than  half 
the  Planet  enlighten’d,  or  he  will  appear  gibbous ,  as  they  call  it, 
like  the  Moon  a  few  Days  before  or  after  Full.  From  hence  he 
goes  on  to  C,  where  it  would  again  appear  wholly  enlighten’d, 
were  it  not  in  the  fame  Part  of  the- Heavens  with  the  Sun,  and  fo 
not  feen  at  all.  At  D  again  it  is  gibbous,  and  fo  upon  the  whole 
you  obferve  the  Phafes  of  a  fuperior  Planet  are  not  fo  various  as 
thofe  of  an  inferior  one 3  and  in  Jupiter  and  Saturn ,  which  are 
very  remote  from  us,  nearly  the  whole  Surface  will  appear  con- 
ftantly  illumined.  I  make  no  Doubt  but  you  fee  in  general  the 
Reafon  of  all  that  I  have  faid  from  the  Draught. 

Euphrof.  I  hatter  myfelf  I  do 3  for  the  farther  the  Planet  B  is 
removed  in  that  Situation  from  S,  the  nearer  we  may  fay  the 
Point  E  is  to  the  Sun  at  S,  and  confequently  the  Planet  will  ap¬ 
pear  lefs  gibbous  or  more  enlightened  in  that  Proportion. 

Cleon .  That  is  the  very  Thing,  Sifter 3  but  all  the  Phafes 
of  the  Planets  are  very  naturally  reprefented  in  the  Planeta¬ 
rium  by  placing  a  Candle  in  the  Center,  and  putting  the  Planets 
in  Motion,  firft  the  inferior  ones,  then  the  fuperior 3  you  will 
fee  them  illumined  in  the  fame  Manner  by  the  Candle  as  they  are 
in  the  Heavens  by  the  Sun  3  and  this  fhall  be  our  Amufement  an¬ 
other  Time. 

Euphrof  You  take  a  great  deal  of  Trouble  about  me,  Cleo- 
nicus ,  which  much  endears  you  tome — but,  in  the  mean  Time, 
what  other  Peculiarities  belong  to  the  fuperior  Planets  ? 

Cleon .  One  Thing  more  only,  and  that  is,  a  fuperior  Planet 
has  one  Conjunction  only ,  at  C  3  and  an  Oppofition  at  A,  which  an 
inferior  Planet  has  not,  as  1  have  formerly  obferved  to  you. 

Euphrof  This  is  indeed  very  plain ;  if  I  view  the  Planet 
Mars  at  C  from  the  Earth  at  E,  I  fee  him  in  the  fame  Part  of 
the  Heavens  with  the  Sun  at  S  ;  and  if  I  view  him  at  A,  I  fee  him 
juft  in  the  oppoftte  Part  3  and  therefore  when  the  Sun  fets,  I  may 
fometimes  fee  Mars ,  Jupiter ,  and  Saturn ,  riling;  which  I  well 
remember  you  fhew’d  me,  could  not  be  obferved  of  the  inferior 
Planets  Mercury  and  Venus .  But  pray,  Cleonicus ,  what  mean  all 
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thofe  dotted  Lines  which  pafs  from  the  Earth  in  its  feveral  PofL 
tions  thro’  the  Planet  at  A  away  to  the  Stars  in  the  upper  Part  of 
the  Plate? 

Cleon.  They  are  to  {hew  how  you  are  to  underfland  that  the 
fuperior  Planets  all  move  (like  the  inferior  ones)  in  Appear¬ 
ance  fometimes  forward ,  fometimes  backward ,  and  are  fometimes 
fat  l  on  ary  for  a  While. 

Euphrof.  Then  I  fuppofe  each  of  thofe  dotted  Lines  reprefents 
a  Ray  of  Light  coming  from  the  Planet  to  the  Eye,  and  by 
which  we  fee  his  apparent  Place  among  the  Stars  in  the  Sky  ;  is 
it  not  fo,  Cleonicus? 

Cleon.  You  have  hit  the  Cafe  as  nicely  as  if  you  were  Coper - 

nicud s  Great-great-grand-daughter - And  I  fee  from  thence 

that  you  will  have  no  Difficulty  to  underhand  this  Phenomenon* 
For  fuppofmg  the  Earth  at  F,  and  the  Planet  at  Reft  in  its  Orbit 
at  A,  it  will  be  projected  or  feen  by  a  Ray  of  Light  among  the 
Stars  at  L;  when  the  Earth  arrives  at  G  the  Planet  will  appear 
at  M  by  the  Ray  GM;  and  in  the  fame  Manner  at  H,  I,  and 
K,  it  will  be  feen  among  the  Stars  at  N,  O,  P,  and  therefore 
while  the  Earth  moves  over  the  large  Part  of  it's  Orbit  F,  H,  K, 
the  Planet  will  have  an  apparent  Motion  from  I  to  P  among, 
the  Stars,  and  this  Motion  is  from  JVef  to  Eafi  the  fame  Way 
with  the  Earth;  and  fo  the  Planet  is  faid  to  be  direff  in  Motion 
all  this  Time.  I  believe  you  underftand  me,  Sifter. 

Euphrof.  Surely  I  muft,  when  the  Thing  is  fo  obvious  ;  and 
I  am  of  Opinion  I  know  what  you  are  going  to  fay  next,  Cleo-- 
nicus. 

♦  CleGn.  Why  indeed,  my  Euphrofyner when,  the  Planet  has  gone, 
as  far  as  it  can  forwards ,  his  natural  to  fuppofe  it  will  there  fop 
a  While  (as  it  were  to  breathe)  and  then  return  back  again.  For 
becaufe  the  Ray  of  Light  at  K  does  nearly  coincide  with  the 
Earth’s  Orbit  a  little  Way  on  one  Side  and  on  the  other,  there¬ 
fore  all  the  While  theEarth  is  paffing  thro’ this  fmall  Part,  theRay 
will  have  the  fame  Pofition  nearly,  and  confequently  {hew  the 
Planet  at  R.eft  at  P,  for  that  fhort  Space  of  Time ;  in  which 
Cafe  it  is  then  faid  to  be  fationary. 

Euphrof.  I  was  a  little  out  in  my  Conjedlure,  having  almoft 
forgot  what  you  told  me  heretofore  of  the  Stations  of  Venus  and 
Mercury.  But  now  I  am  certain  what  muft  next  follow  from 

the 
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the  Scheme,  and  will  anticipate  your  Defcription  of  the  Retro¬ 
grade  Motion ;  for  I  plainly  enough  fee  that  when  the  Earth 
moves  on  from  K  to  E  the  Planet  mufl  appear  to  return  from  P 
to  N,  and  while  the  Earth  moves  from  E  to  F  the  Planet  will 
proceed  ftill  retrograde  to  L,  and  there  again  be  ftationary  3  is 
'  not  all  this  right,  Cleonicus ? 

Cleon.  Indeed,  my  Euphrofyne ,  it  is  3  I  could  not  have  better 
expreffed  itmyfelf  3  you  will  by-and-by  be  an  Adept  in  Aftrono- 

my. - And  I  queftion  not  but  you  obferve  at  the  fame  Time, 

that  fince  the  Part  of  the  Orbit  which  the  Earth  defcribes  in 
paffing  thro’  F  H  K  is  much  greater  than  the  Arch  K  E  F,  and 
the  Space  LP  which  the  Planet  defcribes  in  its  diredl  and  retro¬ 
grade  Motion  is  the  fame  3  therefore  the  direct  Motion  is  very 
flow  from  L  to  P,  in  Comparifon  of  the  retrograde  Motion  from 
P  to  L,  which  is  perform’d  in  much  lefs  Time. 

Euphrof  All  you  have  faid,  I  fee  the  Reafon  of  from  the 
Diagram  as  plainly  as  any  Thing  can  make  it. 

Cleon.  You  don’t  know  that,  perhaps  5  I  have  another  Me¬ 
thod  yet,  my  Euphrofyne ,  to  convey  the  Idea  (in  a  more  lively 
Manner)  of  the  direEt  and  retrograde  Motions  and  Stations  of  the 
Planets,  by  (hewing  you  the  Thing  in  Reality  in  the  Planeta¬ 
rium  juft  as  it  appears  in  the  Heaven  to  our  Eye,  when  we  have 
done  with  the  fuperior  Planets. 

Euphrof.  I  think  ’tis  ftrange  then,  if  I  do  not  underftand  it  at 
laft  3  i  imagine  you  look  upon  this  as  a  difficult  Point  for  an 
afronomic  Tyro  to  comprehend,  fxnce  you  take  fo  much  Pains 
with  me  about  it;  do  you  not  Cleonicus ? 

Cleon.  Why,  I  can’t  fay  but  I  think  it  quite  neceffary  to  have 
a  right  Underftanding  of  this  Affair,  as  it  is  a  principal  and 
very  interefting  Phenotnenon,  and  what  very  few  People  have  a 
clear  Notion  of.  And  indeed  I  muft  tell  you,  that  as  the  Geo¬ 
metricians  have  one  Propofition  in  Euclid  which  they  call  the 
Jfs>s  Bridge ,  which  their  Pupils  muft  pafa  before  they  can  be 
fuppofed  to  underftand  any  Thing  in  that  Science ;  fo  you  muft 
look  upon  this  Problem  in  Aftronomy  in  the  fame  ludicrous. 
Ljght,  and  think  your  felf  not  initiated  -into  the  Myfteries  of 
Urania ,  ’till  you  can  clearly  account  for  this  Phenomenon* 

Euphrof.  Well,  I  doubt  not  but  when  you  fhew  me  this  in 
planetarium-^  I  (hall  have  a  clearer  and  molt  compieat  Idea 
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of  it;  you  fee,  I  have  Courage  enough,  Cleonicus. —  But  at  prefent, 
I  muft  afk  you  the  Pveafon  of  one  Thing,  and  that  is,  why  you 
place  the  Planet  at  Reft  in  its  Orbit  at  A,  fince  it  is  in  Reality 
always  in  Motion  ? 

Cleon .  The  Reafon  is,  becaufe  I  would  make  the  Thing  ea~ 
Tier  for  you  to  apprehend  from  the  Diagram ;  for  the  Phenome¬ 
non  is  the  fame  in  it  felf,  whether  you  fuppofe  the  Planet  to  be  at 
Reft  or  in  Motion,  it  only  makes  a  Difference  in  the  Time  and 
Place ,  when  and  where  it  happens  ;  as  you  will  be  convinced  of 
another  Time. 

Euphrof  Very  good,  Cleomcus ;  ’till  then  we  will  wave  this 
Subject.  I  want  to  have  a  Sight  of  this  Planet;  how  far  is  he 
this  Night  from  the  Point  A  of  his  Oppofition  to  the  Sun  ? 

)  Cleon.  Not  a  great  Way;  and  therefore  he  maybe  very  op¬ 
portunely  viewed  this  Evening,  to  that  End  I  have  prepared  and 
fixed  the  T elefcope  for  your  Sight. 

Euphrof.  The  Heavens  clear  up,  the  Stars  begin  to  appear 
more  and  more  bright ;  pray,  which  is  Mars  among  them  all? 

Cleon.  It  is  that  bright  Star  which  you  fee  high  in  the 
Heavens,  a  little  to  the  Eaft  of  the  Seven  Stars ;  he  appears  of  a 
reddijh  Hue ,  and  fteady  Countenance. 

Euphrof.  I  fee  him ;  pray,  level  the  Telefcope  to  him.— 

Cleon.  I  will, - It  is  done,  look  thro’  it.* - - 

Euphrof  I  fee  him  very  plain, —  but  he  appears  very  fmall,— 

much  fmaller  than  Venus —  and  redder,  - with  almoft  a  round 

Face; - but  I  can  fee  no  Spots  or  any  Thing  on  him, - he 

is  juft  paffed  off  the  Glafs. - 

Cleon.  You  rightly  obferve  that  he  appears  very  fmall ;  for  he 
is  indeed  much  lefs  than  the  Earth  or  Venus ,  being  but  Four  Thou- 
find  four  Hundred  and  forty- four  Miles  in  Diameter.  It  is  there¬ 
fore  near  Six  times  lefs  than  the  Earth. 

Euphrof  Does  this  Planet  turn  round  upon  its  own  Axis  ? 

Cleon.  Some  Aftronomers  fay  they  have  obferved  divers  Spots 
on  his  Surface,  and  from  their  Motion  thereon  have  fuppofed, 
that  he  revolves  about  his  Axis  in  24  Hours  and  40  Minutes; 
and  if  fo,  his  Days  and  Nights  are  much  of  the  fame  Length 
with  ours.  But  our  Telefcope,  as  you  obferved,  is  not  fufficieht 
to  difcover  thefe  Spots. 

Eli* 
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Euphrof.  How  comes  Mars  -to  have  fuch  a  ruddy  Comple¬ 
xion  ? 

Cleon.  This  is  fomewhat  uncertain ;  but  in  all  Probability,  from 
a  peculiar  Sort -of  Matter  of  which  this  Planet  confifts,  which  re¬ 
flects  the  red-making  Rays  of  Light ;  or  from  a  very  thick  At- 
mofphere  about  him,  which  we  very  well  know  will  produce  the 
fame  Effect.  But,  be  this  as  it  will  in  Philofophy,  ftis  certain 
this  his  fanguine  Complexion  entituled  him  to  the  Poft  he  bore 
among  the  ancient  Pagan  Deities. 

Euphrof.  You  mean  his  being  reputed  the  God  of  War  and 
; Armies ,  I  fuppofe. 

Cleon.  Yes;  and  they  reprefented  him  riding  on  an  high 
Chariot  drawn  by  two  furious  Horfes,  Fear  and  Fervor ,  driven 
by  his  Sifter  Bellona ,  the  Goddefs  of  W ar ;  he  was  covered  with 
Armour ,  and  held  a  Spear  in  one  Hand,  and  brandifhed  a  Sword 
in  the  other,  threatning  Ruin  and  Defolation  to  the  World, 
Virgil  thus  defcribes  his  Career, - 

Mars  in  the  Middle  of  the  Jhining  Shield 
Is  grav’d ,  and  fides  along  the  liquid  Field. 

Fhe  Dirae  come  from  Heav'n  with  quick  Defcent 3 
And  Difcord  dyd  in  Bloody  with  Garments  rent$ 

Divides  the  Prefs ;  her  Steps  Bellona  treads , 

A.nd Jhakes  her  Iron  Rod  above  their  Heads » 

•/Eiieid.  S» 

Euphrof.  However  he  might  be  equipped  on  Earth  in  Proxy, 
I  fancy  he  is  alone  in  the  Heavens,  for  I  faw  nothing  but  him- 
felf  in  the  Telefcope. 

Cleon.  Very  true,  my  Euphrofyne,  he  has  there  no  Attendants, 
no  Satellites ,  no  Heralds ,  tho?  himfelf  be  there  moft  glorious. 
He  walks  his  Round  in  eternal  Solitude,  and  is  the  only  Planet 
above  Venus  that  traverfes  the  Heavens  deftitute  of  Arms  and 
Attendance. 

Euphrof.  It  was  not,  then,  with  the  greateft  Propriety  that  he 
was  elected  God  of  War ;  but,  alafs  !  he  little  thought  of  the  Ho¬ 
nours  he  bore,  and  how  terrible  he  was  to  Mortals  in  his  Neigh¬ 
bour-Planet  the  Earth. 
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Cleon.  You  hit  the  Poet’s  Thought, - - 

In  larger  Circuit  rolls  the  Orh  of  Mars, 

Guiltlefs  of fern  Debate  and  waff  id  Wars , 

As  fome  have  erring  taught  ;  he  journies  ony 
Impel! d  and  cherijh’d  by  tti attractive  Suny 
Like  usy  his  Seafons  and  his  Day  he  owes 
To  the  vaf  Bounty  which  from  Phoebus  flows . 

Priz.Vers.  Numb.  IV, 


DIALOGUE  XI. 

Of  the  Planet  JUPITER. 

Euphrofyne . 

1  Remember,  in  the  Planetarium,  the  next  Planet  above  Mars 
was  Jupiter ,  when  you  reprefented  the  Copernican  Syflem. 
Cleon.  Yes,  it  was ;  the  great  and  wondrous  Orb  of  Jupi~ 
ter  rolls  next ;  accordingly  Mr.  Baker  thus  defcribes  it, — 

Yet  more  remote  from  Day’s  all- cheering  Source , 

Large  Jupiter  performs  his  conflant  Courfe  : 

Four  friendly  Moons,  with  borrow’d  Luftre,  rife, 

Beflow  their  Beams,  benign ,  and  light  his  Skies. 

Univerfc. 

Euphrof.  Pray,  Cleonicus,  let  me  fee  the  Plate  of  the  Solar 
Syflem. 

Cleon.  Here  it  is. — - — 

Euphrof  The  Orbit,  then,  of  Jupiter ,  I  fee  ;  but  is  it  real- 
ly  fituated  fo  far  from  the  Sun  with  refpedf  to  the  Earth,  as  it  is 
there  drawn  ? 

Cleon.  Yes,  my  Euphrofyne ;  Jupiter  is  a  little  above  five 
times  farther  from  the  Sun  than  the  Earth ;  that  is,  he  is  Four 
Hundred  and  twenty-four  Millions  of  Miles  from  the  Sun;  and  fo 
his  Light  and  Heat  is  about  32  times  lefs  than  ours. 

Euphrof  Well,  fure,  if  there  be  any  Inhabitants  in  Jupiter , 
they  are  doomed  to  a  very  cold  and  gloomy  State  ;  I  quite  fhudder 
at  the  Thoughts  of  it!  Cleon . 
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Cleon.  They  are  very  cold  and  dark  indeed,  when  compared 
with  us;  but  their  Natures  are  fuited  to  it,  and  focan  fuffer  no¬ 
thing  on  that  Account.  Our  Degree  of  Light  and  Heat  would 
be  as  intolerable  to  them,  as  theirs  of  Cold  and  Darknefs  would 
be  to  us. 

Euphrof  If  I  miflake  not,  I  have  read  that  Jupiter  is  the 
largeff  of  all  the  Planets. 

Cleon „  Heisfo;  nay,  he  is  bigger  than  all  the  other  Planets 
put  together;  being  no  lefs  than  Eighty-one  Thoufand  One  Hun¬ 
dred  and  Fifty-five  Miles  in  Diameter,  which  renders  him  above 
a  Thoufand  Times  larger  than  our  Earth. 

Thus  Mr.  Brown: 

Then  Jove,  prodigious  Planet  of  the  Skies  ! 

His  Orh  prejents ,  of  huge  amazing  Size, 

In  Bulk  none  equals  his  enormous  Mafs  ; 

The  whole  joint  Syjlem  his  Contents  furpafs . 

N°.  IIL 

Euphrof.  Pray,  how  long  is  Jupiter  revolving  his  prodigious 

Orb  about  the  Sun  ? 

■ + 

Cleon.  About  twelve  Years;  or  more  precifely,  in  Four 
Thoufand  three  Hundred  and  Thirty  Days  and  an  Half.  Confe- 
quently  his  Summer  and  Winter ,  and  other  Seafons,  are  almoft 
twelve  times  as  long  as  ours. 

Euphrof  And  what  Length  are  his  Days  and  Nights ,  Cleoni- 
tus  ? 

Cleon.  Some  have  determined  a  Motion  about  his  own  Axis, 
yi  the  Space  of  9  Hours  56  Minutes,  from  a  Spot  they  have 
pbferved  to  pafs  over  the  Difk,  or  Face,  of  Jupiter  in  half  that 
Time. 

Euphrof  Then  the  Days  and  Nights  are  but  Five  Hours 
long ,  I  find,  notwithftanding  his  Years  are  fo  tedious. 

Cleon.  They  are  fo  very  fhort,  indeed  ;  and  the  Plane  of  Ju¬ 
piter  s  Orbit  being  but  very  little  inclined  to  that  of  the  Ecliptic, 
there  is  but  very  little  Difference  between  the  Length  of  Days 
and  Nights  throughout  the  Year.  Of  his  Days  and  Seafons 
thus  Mr.  Brown ; 
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In  ampler  Compafs  Jove  conduits  his  Sphere , 

And  later  finijbes  his  tedious  Year . 

Yet  fwiftly  on  his  Axle  turn  dy  regains 
The  frequent  Aid  of  Day  to  warm  his  Plains. 

Priz.  Verf.  N°.  IV. 

Euphrof  I  obferve,  from  the  Diagram,  that  he  as  well  as 
AlarSy  has  his  Conjunction  with ,  and  Qppofition  to ,  the  Sun ;  and 
that  he  is  alfo  feme- what  nearer  to  the  Earth  at  the  Oppofition, 
than  when  in  Conjunction. 

Cleon .  Yes,  my  Euphrofyney  you  rightly  obferve,  that  he 
has  all  the  Particulars  which  were  related  of  Mars  \  he  is  feme- 
times  conjoined  with,  femetimes  oppofed  to  the  Sun ;  fcmetimes 
Direlt  in  Motion,  femetimes  Retrograde ,  and  at  other  times 
Stationary:  He  is  indeed  nearer  the  Earth  at  one  Time  than 
another  by  the  Difference  of  the  Diameter  of  the  Earth’s  Orbit ; 
but  that  is  fo  mconiiderable,  that  his  apparent  Magnitude  is  ve¬ 
ry  little  varied  thereby.  And  it  is  almoft  all  one  if  Jupiter  be 
viewed  from  the  Earth,  or  the  central  Sun  itfelf. 

Euphrof  But  when  he  is  neareft  that  will  be  the  bell  Place 
to  obferve  him  with  a  Telefcope. 

Cleon .  You  are  very  right,  my  Euphrofyne ;  he  is  then  ap¬ 
parently  one-third  Part  bigger,  and  femes  with  thegreateft  Luf- 
tre,  and  may  be  conveniently  viewed  at  all  times  of  the  Night, 
when  the  Weather  is  clear. 

Euphrof.  And  pray  how  is  he  fituated  in  his  Orbit  this  Even¬ 
ing  ?  I  hope  in  fuch  a  Part  as  will  render  him  vifible. 

Cleon.  You  have  your  Wifees  >  if  you  now  lfep  out,  you 
will  fee  him  aimofi  culminating,  or  in  the  higheft  Point  of  the 
Zodiac,  feining  with  a  large,  pale,  and  fteady  Luff  re. 

Euphrof.  I’ll  immediately  go, - 1  believe  I  fee  him, - 

is  it  not  that  very  large  pale  Star,  on  the  Left-hand  of  the  Seven 
Stars ,  and  nearly  South-weft  ? 

Cleon .  That  is  the  Planet ;  his  that  mighty  Jove ,  whom  the 
Heathen  adored  as  the  fu preme  Lord  of  all ;  and  indeed  he  ap¬ 
pears,  compared  with  the  other  Stars,  to  fit  as  it  were,  on  the 
Throne  of  the  Heavens,  and  to  preftde  with  Majefty  and  Glory 
over  all  the  ftarry  Regions. 


Euphrof. 
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Euphrof  I  long  to  fee  him  as  much  as  fome  People  do  to  fee 
the  King.  I  hope  your  Telefcope  is  in  Order,  fmce  the  Air  is 
fo  clear  and  ftill  to  Night* 

Cleon,  There  could  not  be  a  finer  Evening  for  the  Purpofe, 
This  Afternoon  I  carefully  cleaned  the  Glafles,  and  fitted  the 
Telefcope  for  Ufe  ;  let  us  therefore  take  it  and  go  out. 

Euphrof.  I’ll  follow  you,  Cleonicus ,  pray  be  expeditious  in 
fixing  the  Glafs.  — - - 

Cleon .  Truft  me,  Euphrofyne ,  for  that ;  - - the  Tube  is 

now  well  fixed,  and  you  may  view  in  his  Face  equal  Grandeur 
and  Serenity. 

Euphrof.  Grandeur,  indeed,  I  think  !  - - —  for  he  appears 

exceeding  large  - — - —  and  equally  ferene,  as  you  faid,  —  I 

cannot  but  admire  his  wondrous  Afpedl, - he  appears  with 

a  full  enlightened  Face - I  fee  none  of  thofe  Spots  that  you 

fpoke  of  juft  now - his  Face  feems  all  over-fpread  with  a  foft, 

a  heady  and  uninterrupted  Glory. - But  what  are  thofe  Belt¬ 

like  Appearances,  which  I  fee  go  acrofs  his  Body  in  one  or  two 
Places  ? 

Cleon.  They  are  call’d  his  Belts ,  indeed ;  but  what  they  are 
is  not  poffible  to  determine,  nor  eafy  to  conjecture,  Sir  Ifaac 
Newton  fpeaks  of  them  as  Clouds ,  but  tho’  they  vary  their  Mag¬ 
nitude,  and  Diftances  among  themfelves,  yet  while  they  have 
the  fame  conflant  Appearance  of  Zones  or  Belts,  it  is  fomewhat 
doubtful  if  they  are  Clouds  formed  in  Jupiter  s  Atmofphere,  as 
Clouds  are  formed  in  ours,  in  which  we  obferve  no  Conftancy 
of  Form,  Pofition,  or  any  Thing  elfe. 

Euphrof.  Well,  but  what  are  thofe  fmall  Stars  I  fee  by  Ju¬ 
piter —  two  on  one  Side  and  two  on  the  other,  at  unequal  Dis¬ 
tances  ? 

Cleon.  They  are  the  Moons  or  Satellites  which  give  Light  to 
Jupiter  by  Night,  as  our  Moon  does  to  us. 

Euphrof.  Indeed !  Do  you  fuppofe  thofe  very  fmall  Stars  to 
be  Moons  as  large  as  our  Moon  ? 

Cleon.  Yes,  my  Euphrofyne ,  and  larger  by  far;  our  Moon 
at  that  Diftance  would  not  be  vifible  through  the  beif  of  Telef- 
copes  in  ufe  with  us*  Of  thefe  Moons  thus  Mr.  Brown ; 
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For fignal  Honour  made ,  behold  !  afar 
Four  radiant  Moons  furround  th'  imperial  Star, 

(  Large  as  our  boajled  World )  whofe  fiver  Light 
Ref  ref  his  Regions  in  the  gloo??iy  Night ; 

Nor  this  the  Fancy  of  deluded  Eyes , 

Mark'd  are  their  Periods  thro'  fublimer  Skies. 

Oft  does  th'  Afronomer  his  Rube  difplay 
And  view  'em  in  Eclipfe  with  pleas'  d  Survey  . 

Ro  this  the  Curious  their  Difcov'ry  owe 
Of  Light's  fwift  Motion,  and  its  Meafure  knoiv. 


Euphrof  Well,  I  do  not  envy  Jupiter  his  four  Moons,  I  be¬ 
lieve  he  has  Need  enough  of  them. - But  how  comes  it  to 

pafs,  fmce  Mars  is  fituated  between  us  and  Jupiter,  and  wc 
having  one  Moon  and  Jupiter  four,  that  Mars  has  none  at  all  ? 

Cleon.  The  Queflion  you  ffart  very  naturally  offers,  and  is 
of  fome  Importance,  as  it  concerns  the  Analogy  and  Harmony 
of  the  feveral  Parts  of  the  great  Machinery  of  our  Syftem.  But 
you  will  excufe  me  from  a  diredl  Anfwer  ’till  we  come  more  im¬ 
mediately  to  confider  the  Nature  of  Moons  or  fecondary  Planets , 
in  another  Converfation,  particularly  on  that  Subjedf. 

Eujhrof.  If  you  pleafe,  Cleonicus ;  - - but  one  Queflion 

more - If  Jupiter  be  fo  very  large  a  Planet,  pray,  what  do 

you  think  of  the  Inhabitants  there  ? 

Cleon.  ’Tis  true,  one  can  affert  nothing  pofitively  of  them, 
but  if  we  reafon  from  the  Analogy  of  Things,  they  as  much  ex¬ 
ceed  us  in  Stature  as  Jupiter  s  Globe  exceeds  ours  in  Diameter ; 
and  are  therefore  at  leaf!  fixty  Feet  high ;  nor  is  there  any  Thing 
to  be  wondered  at  in  this,  fmce  Things  are  great  and fmall  only 
by  Comparifon, 

Euphrof  I  make  no  Doubt  but  this  Planet  made  a  notable 
Figure  among  the  Deities  of  the  heathen  World  in  former 
Times. 

Cleon .  I  need  fay  only  this,  that  he  was  adored  with  the 
•reatefl  Veneration  under  the  Charadler  of  the  Mojl  High  and 
Supreme  Deity. 

Euphrof.  That  is,  I  fuppofe,  you  mean  the  Heathens  wor- 
ihipped  the  God  and  Creator  of  all  Things,  who  is  of  himfelf 
iuvjfible,  under  the  Shrine  of  this  glorious  Planet  Jupiter. 

Cleon * 
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Cleon.  Y es,  they  did  fo ;  and  made  divers  Statues  and  Images, 
infomuch  that  almoff  every  Nation  had  a  Jupiter  of  their  own, 

•  in  Imagery.  He  was  honoured  with  no  lefs  a  Title  than  that  of 
Che  Father  of  the  Gods  avid  Men . 

j Euphrof  How  came  they  originally  by  the  Notion  of  Jupi¬ 
ter's  being  the  fupreme  Deity  ? 

Cleon.  Undoubtedly  from  the  Hebrew"? oop\c\  For  the  fupreme 
God  among  them  being  called  Jehovah ,  or  Jovah  (as  a  late 
learned  Bifhop  fays  it  was  pronounced)  the  Heathens  from  thence, 
by  an  eafy  Derivation,  had  their  Term  Jovis,  Jove ,  or  Jupiter^ 
which  was  the  fame  Deity  under  different  Names  5  according  to 
the  Addrefs  of  Mr.  Pope's  Prayer, 

Father  of  all  in  ev'ry  Age , 

In  every  Clime  ador'd  \ 

By  Saint ,  by  Savage ,  and  by  Sage , 

Jehovah,  Jove,  or  Lord.  * 

That  is  to  fay ;  the  Hebrews  called  him  Jehovah ;  the  Heathen, 
Jove ;  but  the  better  informed  Chrijiians  call  him  Lord  q/  the 
World. 

Euphrof  Pray,  how  did  they  fet  off  their  moft  high  God  in  the 
Pantheon  ? 

Cleon.  He  fat  on  a  Throne  of  Ivory  and  Gold,  under  a  rich 
Canopy,  with  a  Beard,  holding  Thunder-bolts  in  his  Plight-hand, 
and  a  Sceptre  of  Cyprefs  in  his  Left,  with  an  Eagle  on  the  Top, 
and  was  invefted  with  an  irnbr older ed  Cloak  and  golden  Shoes. 

Euphrof.  I  fuppofe  he  was  not  a  more  fpjendid  Star  in  the 
Heaven?,  than  a  facred  and  illuftrious  Theme  among  the  Poets, 
too. 

Cleon.  ’Tis  very  true,  he  was  not,  as  you  will  find  by  a  few 
Citations  from  them  \  Virgil  afcri^es  a  Sort  of  Ubiquity  to  hiwi 
in  thefe  W ords. 

From  the  great  Father  of  the  Gods  above 
My  Mufe  begins  j  for  all  is  full  of  Jove, 

Eclog.  '3. 

And 
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And  in  another  Place  thus  : 


The  King  of  Gods  and  Men ,  whofe  awful  Hand  __ 

Difperfes  Thunder  on  the  Sea  and  Land \  C 

Difpofmg  all  with  ahfoluU  Command »  J 

And  again : 

The  mighty  Thund’rer  with  majejlic  Awe 
Then  jhook  his  Shield  and  dealt  his  Bolts  around , 

And  fatter d  Tempefis  on  the  teeming  Ground 

Homer  afcribes  almod  all  the  Attributes  of  Deity  to  fupiier  in 
thefe  V erfes : 


O  Thou ,  whofe  Thunder  rends  the  clouded  Air , 

Who  in  the  Heav’n  of  Heav’ ns  has  fix'd  thy  Throne , 
Supreme  of  Gods  !  unbounded ,  and  alone  ! 


And  in  another  Place, 

So  Jove  decrees ,  refiftlefs  Lord  of  all ! 

At  whofe  Command  whole  E?npires  rife  or  fall: 
He  fakes  the  feeble  Pomp  of  human  Trufl , 
And  Towns  and  Armies  humbles  into  Dufi. 


DIALOGUE  XII. 

Of  the  Planet  SATURN. 

Cleonicus. 

TIT  ELL,  my  Euphrofyne ,  the  Order  of  ourphyfical  Specula- 
*  *  tions  hath  brought  us  at  Length  to  the  extreme  Parts  of 
the  Solar  Syftem,  I  mean  the  Orbit  of  Saturn ,  which  is  the 
Boundary  thereof,  if  we  except  the  Cometary  Orbits. 

Euphrof  I  remember  you  told  me,  Saturn  was  the  fixth  prL 
mary  Planet,  and  the  highed  or  mod  remote  from  the  Sun. 

Cleon.  Yes. 


Farthejl 
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Farthejl  and  lajl ,  fcarce  warni dhy  Phoebus’  Ray, 

'Thro*  his  wide  Orbit ,  Saturn  wheels  away . 

Hozv  great  the  Change ,  could  «/*  be  wafted  there  l 
How  jlow  the  Seafons  /  and  how  long  the  Tear  ! 

Baker’s  Univerfe. 

Euphrof.  I  perceive  from,  the  Coper  mean  Syjlem ,  that  the  Or¬ 
bit  of  Saturn  lies  very  far  from  the  Sun,  in  Comparifon  of  the 
reft,  and,  confequently,  that  his  Circuit  is  very  large  indeed. 

Cleon .  Y es,  the  Diftance  of  Saturn  from  the  Sun  is  computed  to 
be  no  lefs  than  Seven  Hundred  and  Seventy  f even  Millions  of  Miles , 
which  is  9I-  times  farther  than  the  Earth ;  and  therefore  the 
Light  and  Heat  at  Saturn  will  be  90  times  lefs  than  it  is  with  us. 

Euphrof  Ninety  times  lefs  !  Why  fure  they  can  neither  fee 
nor  feel  in  Saturn.  W ell  I  thought  Jupiter  was  cold  enough  to 
think  on  ;  but  Saturn  would  freeze  ones  very  Thoughts  I 

Cleon.  They  are  inconceivably  cold  and  dark  there  to  be  fure* 
and  this  Speculation  is  the  curious  Theme  of  the  following 
V  erfes. 

From  hence  how  large,  how  frong  the  Sun's  bright  Ball  / 

But  feen  from  thence ,  how  languid  and  how  fmall  / 

When  the  keen  North  with  all  its  Fury  blows , 

Congeals  the  Floods ,  and  forms  the  feecy  Snows , 
scTis  Heat  intenfe  to  what  can  there  be  known  : 

Warmer  our  Poles  than  is  its  burning  Tone. 

Who  there  inhabit  mu  ft  have  other  Powers , 

Juices ,  and  Veins ,  and  Senfe ,  and  Life  than  ours. 

One  Moment's  Cold ,  like  theirs,  would  pierce  the  Bone, 

Frieze  the  Heart's  Blood,  and  turn  us  all  to  Stone. 

Univerfe. 

Euphrof.  Dear  Brother,  forbear  —  you  make  me  fhiver  to 
hear  the  cold  Strains  !  can  it  be  poftible  for  any  fenftble  Beings 
to  endure  that  Intenfity  of  Cold,  and  live  ? 

Cleon .  Yes,  undoubtedly;  you  fee  very  fmall  and  tender 
Animals  endure  the  coldeft  Water  in  the  Winter  Time  without 
any  Concern.  Yea,  I  have  put  thofe  little  Creatures  into  a 
freezing  Mixture  made  of  Nitre  and  Snow ,  which  is  intenfely 

cold 
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cold,  and  they  Teemed  not  afiFedled  with  it.  Yea,  further ;  1 
have  put  thefe  very  fmall  Animals  into  a  Tube  of  Water  and 
froze  them  in  a  Cylinder  of  Ice  for  the  Space  of  Half  an  Hour, 
and  yet  it  has  not  killed  them.  You  fee  therefore  it  is  only  a 
Gonftitution  fitted  to  the  Nature  of  the  Element  that  is  necef- 
fary  to  the  enduring  any  Degree  of  Cold  or  Heat.  As  the  fame 
ingenious  Author  obferves  in  the  fame  Place: 

'  Strange  and  amazing  muft  the  Difference  be 
,cf  uuixt  this  dull  Planet  and  bright  Mercury  % 

Yet  Reafon  fays ,  nor  can  we  doubt  at  ally 
Millions  of  Beings  dwell  on  either  Bally 
With  Conjlitutions  fitted  for  that  Spoty 
Where  Providence ,  all-wife ,  has  fix'd  their  LoU 

Euphrofi  Well,  all  the  Works  and  Ways  of  Providence  are 
wonderful ;  furely  they  who  neglect  or  defpife  Philofophy, 
muft  be  fottifh  Creatures  indeed  l  they  little  know  thePleafures 
that  arife  from  its  various  and  noble  Speculations  !  But  not  to 
digrefs - Pray,  how  long  is  the  Year  in  Saturn  ? 

Cleon .  About  the  Length  of  294  of  our  Years  ;  or  more  pre- 
cifely,  it  confifts  of  Yen  'Thoufaud  Seven  Hundred  Fifty-nine  Days 
and fix  Hours ;  for  in  that  Space  of  Time  Saturn  revolves  once 
about  the  Sun.  Of  the  Saturnian  Year  a  Poet  thus  Tings, 

View  Saturn  laft ;  how  faint  his  cUJlant  Gleam ,, 

(  Sublimefl  Planet  in  our  Solar  Scheme ) 

Yho 9  vafi  his  Globey  fo  large  his  Orbit's  Space, 

Our  Thirty  Years  but  jbeiv  his  annual  Race . 

,  Priz.  Verf.  N°.  Ill, 

Euphrofi  Since  his  Year  and  Seafons  are  fo  very  long,  how 
long  may  we  fuppofe  his  Days  and.  Nights  to  be  ? 

Cleon .  It  is  not  yet  known  whether  he  turns  upon  his  Axle 
or  not,  and  therefore  nothing  certain  can  be  faid  of  his  Day  or 
Night.  But  it  is  agreeable  to  the  Nature  of  a  Planet  to  turn  on 
its  Axis,  and  therefore  he  in  all  Probability  does  fo,  tho’  we  know 
it  not. 
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Euphrof.  I  am  a  little  impatient  to  have  a  Sight  of  this  Pla¬ 
cet  ;  they  fay  there  is  a  Kind  of  Ring  which  encompaftes  his  Bo¬ 
dy,  that  makes  this  Planet  a  delightful  and  wondrous  Spec¬ 
tacle. 

Cleon .  There  is  fuch  a  Thing,  and  to  the  End  that  you  may 
have  a  clear  and  perfect  Sight  of  this  lingular  and  furprifing  Phe¬ 
nomenon ,  I  have  provided  you  a  reflecting  Telefcope ,  which  mag¬ 
nifies  to  a  very  great  Degree,  and  is  eafily  ufed  when  fixed  on 
its  proper  Pedeftal. 

Euphrof,  I  thank  you,  dear  Cleonicus ,  for  the  Care  you  take 
to  pleafure  me  in  this  Refpedl  ;  it  is  a  curious  Inftrument  indeed, 
and  I  doubt  not  but  its  Ufe  is  according. — -Is  it  not  yet  dark  e- 
nough  to  fee  the  Planet? 

Cleon.  I  believe  it  is  nearly,  or  at  leaft  will  be  by  that  Time 
the  Tube  is  mounted. — I  will  look  out — I  fee  him  plainly. 

Euphrof.  Pray,  Ihew  him  to  me. 

Cleon.  You  can’t  mifs  feeing  him;  it  is  that  pale  bright  Star 
you  fee  towards  the  North-Eaft,  and  is  the  biggeft  Star  that  now 
appears. 

Euphrof.  I  fee  the  Star  you  mean — and  long  to  view  him  thro? 
the  Telescope  ;  pray,  fetch  it  out,  Cleonicus. 

Cleon.  I  will — here  it  is,  and  I’ll  fix  it  for  your  View ; — it  is 
done — look  thro’  it,  my  Euphrofyne ,  without  touching  it. 

Euphrof.  I  will— I  fee  both  the  Planet  and  its  Ring, — a  moft 
curious  Sight,  indeed  ! — he  appears  with  a  round  Face,  but  not 
fo  big  nor  bright  as  Jupiter. — I  fee  the  Ring  perfectly  encircle  his 
Globe — and  extends  on  each  Side  to  a  conliderable  Diftance. — 
I  can  alfo  fee  the  dark  Space,  on  each  Side,  between  the  Planet 
and  its  Ring. — I  alfo  obferve  two  or  three  fmall  Stars,  which,-  I 
fuppofe,  are  his  Moons,  like  thofe  I  faw  in  Jupiter. — 'But  he  is 
moved  quite  off  the  Glafs. 

Cleon.  I  queftion  not  but  you  are  pleafed  with  fo  uncommon 
a  Sight.  But  this  Inftrument  will  make  it  as  familiar  as  you 
pleafe.  You  will  obferve,  that  he  appears  Full-faced^  as  indeed 
he  always  does,  on  Account  of  his  prodigious  Diftance  from  the 
Sun  in  Comparifon  of  us ;  and  alfo  that  he  appears  lefs  than  Ju¬ 
piter  ,  for  fo  he,  indeed,  is  by  much. 

Euphrof.  Pray,  what  is  the  Magnitude,  or  Bulk  of  Saturn? 

Cleon. 
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Cleon .  He  is  computed  to  be  Sixty- feven  Thoufand  Eight  Hun¬ 
dred  and  Seventy  Miles  in  Diameter  ;  and  therefore  he  is  in  Bulk 
about  Six  Hundred  Times  bigger  than  our  Earth  ;  and  a  little  more 
than  half  as  big  as  'Jupiter . 

Euphrof  But  this  wonderful  Ring  of  his,  what  do  you  take 
it  to  be  ? 

Cleon .  The  Learned  abound  with  Conjectures  about  it;  but 
as  no  Man  can  pottibly  know  any  Thing  certainly  of  the  Matter, 
I  think  it  better  to  fay  Nothing  ;  and  chufe  rather  to  give  you 
a  poetical  Defcription  of  this  extraordinary  Phenomenon. 

Mufe  !  raife  thy  V rice ,  myjlerious  Truth  to  fing9 
How  o’er  the  copious  Orb  a  lucid  Ring , 

Opake  and  broad ,  is  feen  its  Arch  to  fpread 
Round  the  big  Globe  at  Jlated  Periods  led ; 

Perhaps  ( its  Ufe  unknown )  with  gather’d  Heat 
To  aid  the  Regions  of  that  gelid  Seat, 

The  Want  of  nearer  Phoebus  to  fupply. 

And  warm  with  reflex  Beams  his  Summer  Sky,; 

Elfe  might  the  high  plac’d  World,  expos’d  to  Frofl, 

Lie  Wafle,  in  one  eternal  Winter  lojl. 

Prize  Verf.  No.  IIL 

Euphrof  Do  you  know  at  what  Pittance  this  Ring  is  fitua- 
ted  from  the  Body  of  Saturn  ? 

Cleon .  The  Meafures  of  Aftronomers  make  it  to  be  at  the 
Pittance  of  Twenty -one  Thoufand  Miles ■  from  Saturn,  and  alfo  that 
its  Breadth  is  equal  thereto,  or,  as  fome  fay,  its  Breadth  is 
Twenty-nine  Thoufand  Miles. 

Euphrof.  Stupendious  Magnitude  !  what  can  be  the  Mean¬ 
ing  of  it !  what  the  Ufe?  Say,  Cleonhus, 

Cleon.  I  can  fay  after  others,  that  it  may  pottibly  be  appointed 
to  give  Supplies  of  Light  and  Heal  to  the  Planet ;  but  this  Sup* 
portion,  however  plaufible,  I  do  not  think  altogether  reafon- 
able  ;  for  (i.)  The  Inhabitants  have  Conftitutions  fuited  to  the 
Temperature  of  the  Globe  of  Saturn  undoubtedly,  and  therefore 
can’t  be  faid  to  want  mote  Light  and  Heat ;  our  Degree  of  Light 
might  blind  them,  and  our  Heat  would  make  the  Marrow  fry 
cut  of  their  Bones,  in  all  Likelihood..  (2.)  There  are,  as  you 
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obferve,  feveral  Moons  £0  make  up  the  requifite  Degree  of  Light . 
And  therefore  the  Ufe  of  that  wond’rous  Ring  (tho’  very  great, 
to  be  fure)  may  be  to  us  entirely  unknown. 

Euphrof  Well,  I  would  not  be  over inquifitive  ;  ’tisaPlea- 
fure  we  know  there’s  fuch  a  Ring,  be  the  Ufe  of  it  what  it  will. 
But,  pray,  how  many  Moons  hath  Saturn  ? 

Cleon .  Thro’  our  common  Telefcopes  we  difcover  but  two  or 
three ,  tho’  with  the  beft  Sort  you  may  fee  /w,  of  which  I  intend 
to  give  you  a  farther  Account  at  another  more  convenient  Time. 

Euphrof.  I  have  no  Occafion  to  afk  concerning  his  Conjunc¬ 
tions^  Oppofitions ,  Retro  gradations^  &c.  which  I  fee,  from  the 
Plate,  muft  follow  from  his  being  a  fuperior  Planet,  or  having 
his  orbit  lying  without  that  of  the  Earth,  as  in  Jupiter  and  Mars 
you  explained  to  me  ;  and  would  only  obferve*  that  whether  he 
be  in  Conjunction  or  Oppofition,  it  appears  to  me  that  his  appa¬ 
rent  Magnitude  can  be  but  little  varied,  becaufe  of  the  much 
finaller  Diameter  of  the  Earth’s  Orbit  than  its  own. 

Cleon .  ’Tis  well  obferved.  Sifter ;  for  there  is  but  little  Dif¬ 
ference  if  view’d  in  the  Oppofition,  when  he  is  neareft  ;  or  in 
the  Conjunction,  when  he  is  fartheft  off. 

Euphrof.  Did  not  the  great  Diftance  and  long  Period  of  Sa¬ 
turn’s  Revolution  occafion  him  to  be  taken  Notice  of  among  the 
Heathens  in  ancient  Times  ? 

Cleon .  As  to  his  great  Diftance,  they  were  far  from  being 
Aftronomers  good  enough  to  know  any  Thing  about  that :  But 
his  flow  Motion,  and  the  great  Length  of  his  Year,  occafioned 
them  to  make  him  the  Emblem  of  Time. 

Euphrof  In  what  Manner  ? 

Cleon.  They  reprefented  him  as  a  decrepid,  wrinkled  old 
Man;  with  a  long  Beard,  and  hoary  Head  ;  round  Shoulder’d, 
hollow  Jaw’d,  flat  Nofed,  hooked  Chin’d,  black  Lips,  and 
crooked  Hands.  In  his  Right  Eland  was  a  rujly  Scythe,  and  in 
his  Left  he  held  a  Serpent  biting  his  Tail ;  or,  as  feme  fay,  a  Child, 
which  he  is  about  to  devour. 

Euphrof.  Why  then  he  made  but  a  Sort  of  contemptible  Fi¬ 
gure  among  Men  in  Days  of  old,  I  find  ;  he  was  indeed  a  very 
fit  Symbol  of  Tune ,  which  gives  to  every  Thing  a  horrid  AfpeCt ; 
or  cuts  down,  and  devours  it ;  and  that  in  an  endlefs  Circulation 
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of  Ages. — Pray,  is  there  any  Thing  farther  remarkable  of  Sa- 

burn  ? 

Cleon.  There  are  abundance  of  Things  fabled  of  him,  as  you 
may  meet  with,  and  doubtlefs  have,  in  many  Books ;  but  the 
moft  notable  Thing  of  all  is  the  Time  in  which  he  lived,  called 
the  Golden  Age. 

Euphrof  I  have  read  a  Defcription  of  that  extraordinary  Age 
in  fome  Poet,  but  forget  which.— I  fhould  be  glad  to  hear  it  re¬ 
peated. 

Cleon .  Virgil  %  ives  a  beautiful  Defcription  thereof  in  his  Eighth 
Book  of  JEneid  ;  and  Ovid  in  his  Firft  Book  of  Metamorphofes . 
Which,  fince  it  is  agreeable  to  you,  I  fhall  rfchearfe  in  Mr.  Dry- 
dens  Language. 


The  Golden  Age  was  firft ,  when  Man ,  yet  new , 

No  Rule  but  uncorrupted  Reafon  knew ; 

And  with  a  native  Bent  did  Good  purfue . 

Unforc'd  by  Punijhment ,  unaw'd  by  Fear , 

His  Words  were  ftmpley  and  his  Soul  fincere  : 

Needlefs  was  written  Law ,  where  none  oppr efts' d  j 
The  Law  of  Man  was  written  in  his  Breaft. 

No  fuppliant  Crowds  before  the  Judge  appear'd ; 

No  Court  erected  yet)  nor  Cavfe  was  heard ; 

But  all  was  fafe ,  for  Confcience  was  their  Guard. 

The  Mountain  Trees  in  diftant  Profpeff pleafe. 

E'er  yet  the  Pine  defended  to  the  Seas ; 

E'er  Sails  were  fpread  new  Oceans  to  explore , 

And  happy  Mortals ,  unconcern'd  for  more , 

Confin'd  their  Wifhes  to  their  native  Shore . 

No  Walls  were  yet)  nor  Fence)  nor  Moat)  nor  Mound) 
Nor  Drum  was  heard)  nor  Trumpet's  angry  Sound , 
Nor  Sword  were  forg'd :  But  void  of  Care  and  Crime , 
The  foft  Creation  flept  away  their  Time ; 

The  teeming  Earth)  yet  guiltlefs  of  the  Plough , 

And  unprovok' d7  did fruitful  Stores  allow. 

Content  with  Food  which  Nature  freely  bred) 

On  Wildings  and  on  Strawberries  they  fed ; 

Cornels  and  Bramble-berries  gave  the  reft  ; 

And falling  Acorns  furnifit' d  out  a  Feafh 
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The  Flowers ,  unfown?  in  Fields  and  Meadows  reign'd? 

And  wejlern  Winds  immortal  Spring  maintained* 

In  fallowing  Tears  the  bearded  Corn  enfud 
From  Earth  unafk'd ,  nor  was  the  Earth  renew'd: 

From  Veins  of  Vallies  Milk  and  NeElar  broke , 

And  Honey  fweated  thro *  the  Pores  of  Oak . 
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DIALOGUE  XIII. 

On  the  Ufe  of  the  Geocentric  Planetarium 
by  Means  of  an  Ephemeris. 


Cleonicus. 


WE  have  now  finifhed  our  Survey  of  the  Planetary  SyJlem? 

and  I  am  well  allured,  my  Euphrofyne ,  you  underltand 
the  general  Phenomena  thereof  very  well ;  but  fomething  yet 
remains  to  be  underftood  upon  this  Head,  and  I  am  willing  to 
hope  will  give  you  as  much  Pleafure  as  any  Part  of  our  paid  Spe¬ 
culations,  as  it  is  of  a  practical  Nature,  and  what  you  are  to 
perform  with  your  own  Hands. 

Euphrof.  I  long  to  know  what  it  is,  Cleonicus ,  as  every  new 
Idea  gives  me  new  Delight. 

Cleon .  What  I  mean  is  what  I  fometime  ago  hinted  t® 
you,  viz.  That  it  is  not  enough  for  you  to  know  the  fpecula- 
tive  Part  of  Aldronomy,  but  alfo  that  you  learn  to  find  the  Pla¬ 
ces  and  relative  AfpeCds  of  the  Planets,  from  an  Ephemeris, 
for  every  Day  of  the  Year. 

Euphrof.  And  do  you  think  I  am  capable  of  doing  this,  Cle- 
$nicus  ? 

Cleon .  Yes,  what  fhould  hinder  you,  when  you  are  put  into 
a  proper  Method  for  it  ? 

Euphrof  But  I  fuppofe  I  muft  firft  learn  the  Ufe  of  that  Book, 
you  call  an  Ephemeris. 

Cleon.  You  mufd. — Here  it  is . — Look  at  it - — 

Euphrof.  It  is  but  fmall  indeed,  but  it  is  filled  with  fu^h  a 
Number  of  Characters,  Figures,  and  Columns,  that  at  firfd 
View  I  know  not  what  to  make  of  it. 
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Cleon.  That  is  every  One’s  Cafe  in  a  new  Attempt ;  when 
you  confider  each  Article  of  the  Ephemeris  feparately  you  will 
find  it  eafy  enough  to  underftand. 

Euphrof.  B<ut  firft  tell  me  why  this  little  Book  is  called  an 

Ephemeris  ¥ 

Cleon.  Becaufe  it  is  a  Diary  or  daily  Account  of  the  Motions 
or  Places  of  the  Planets,  as  they  appear  to  the  Eye  placed  both 
in  the  Sun,  and  at  the  Earth,  throughout  the  Year. 

Euphrof.  But  why  do  you  fuppofe  the  Eye  to  view  the  Pla** 
net  from  the  Sun ,  fince  that  is  impoflible  ? 

Cleon .  Becaufe  on  that  Suppofition  you  can  obferve  or  af- 
fign  for  any  Time  the  true  Places  of  the  Planets  in  the  Ecliptic ; 
and  this  true  Place  feenfrom  the  Sun ,  is  called  the  Heliocentric  Place 
of  the  Planets,  for  the  Name  of  the  Sun  in  Greek  is  Helios ,  but 
if  the  Planets  are  view’d  from  the  Earth  (call’d  in  Greeks  Ge) 
then  their  Places  and  Motions  are  called  Geocentric . 

Euphrof.  I  underftand  you,  I  believe,  pretty  well ;  I  fee  on 
the  Right  Hand  Page,  for  every  Month,  a  fmall  Table  with  the 
Title  of  The  Heliocentric  Motions  \  as  there,  on  the  Top,  for  the 
Month  December ,  1755. 


The  Heliocentric  Motions. 
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Cleon.  Very  well,  my  Euphrofyne.  You  obferve  that  Table 
divided  in  7  Columns  ;  in  the  firft  is  placed  every  5th  Day  of  the 
Month  beginning  with  the  firft.  On  the  Top  of  each  of  the  o- 
ther  Columns,  the  Character  of  the  Planet  and  of  the  Sign  in 
which  it  is  on  the  firft  Day  of  the  Month  ;  and  the  Figures  in 
the  refpe&ive  Columns  fhew  the  Place  in  Degrees  and  Minutes 
which  the  Planet  is  in,  as  feen  from  the  Sun  precifely  at  12 
0  Clock  at  Noon ,  on  the  feveral  Days  in  the  ift  Column  ;  for  you 

mull  know,  the  Ajlronomcrs  always  begin  their  Day  at  Noon. 

Euphrof 
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fiupbrof  This  is  all  fo  plain,  that  I  can’t  but  apprehend  it ; 
and  thus,  for  Inftance,  on  December  the  ift,  at  12  o’Clock,  I 
©bferved  the  Heliocentric  Place  of  Saturn  ( J? )  is  in  29 0  :  26'  of 
Capricorn  (kf) ;  of  "Jupiter  (t|)  in  40  :  22'  of  Libra  (^)  ;  of 
Mars  (  <£  )  240  :  33'  of  Gemini  ( n)  ;  of  the  Earth  (0)  90  :  3' 
of  Gemini  (  n)  j  of  Venus  (?)  in  290  :  6'  of  Sagittarius  (  f  )  ; 
and  of  Mercury  (  5  )  in  180  :  40'  of  Cancer  (25) ;  and  fo  for  any 
other  Day  there  fpecified. 

Cleon,  Very  right,  my  Euphrofyne ,  I  fee  there  will  be  no 
Difficulty  about  the  other  Table  of  the  Geocentric  Motions ,  where 
the  Place  of  the  Sun  and  each  Planet  is  given  in  their  proper  Co¬ 
lumns,  as  viewed  from  the  Earth,  for  every  Day  at  Noon.——— 

Euphrof.  But  beiides  thefe,  there  are  feveral  other  T ables  and 
Columns  on  the  fame  Page ;  pray,  what  is  their  Ufe  ? 

Cleon .  We  (hall  fee  that  hereafter,  Sifter;  the  Heliocentric 
and  Geocentric  Motion  will  be  fufficient  at  this  Time  to  consider  ; 
and  becaufe  we  want  to  know  conftantly  in  what  Part  of  the  E- 
cliptic  the  Planets  are,  their  Geocentric  Places  are  fliewn  for  every 
Day,  as  you  fee  for  the  Month  December .* 

*  Tables  of  the  Heliocentric  and  Geocentric  Motions  or  Places  for  De¬ 
cember  1755,  are  here  added  from  Parker  s  Epbemeris,  left  the  Reader 
Should  not  have  the  faid  Book  at  Hand ;  and  one  Month  only  is  fuf? 
£cient  for  an  Example  of  its  Ufe* 
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Euphrof.  Well,  let  us  not  fpend  Time  about  Things  fo  ea- 
fy  5  I  fee  that  for  every  Day  of  the  Month,  the  Places  of  the  Sun 
and  all  the  Planets  are  fhewn  in  the  Ecliptic,  as  they  appear  from 
tiie  Earth  ;  but  pray,  what  depends  on  all  this  ? 

Cleon .  A  very  pleafant  AjlroJiomical  Praxis ;  by  which  you 
may  at  any  Time  be  able  to  entertain  yourfelf  in  a  moft  rational 
zrA  agreeable  Manner,  that  is  to  fay,  you  may  in  a  Minute  or 

two. 
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two,  reprefent  to  your  Self  the  true  Appearance  of  the  planetary 
Syftem,  juft  as  it  really  is,  in  the  Heavens  for  any  Day  you 
pleafe ;  by  aftigning  to  every  Planet  its  proper  Place  in  its 
Orbit. 

Euphrof.  This  will  be  doing  great  Things  indeed,  Cleonicus ; 
but  how  am  I  to  go  about  it  ?  I  long  to  know  - - - ■ 

Cleon .  For  this  Purpofe,  my  Euphrofyne ,  I  have  prepared 
for  you  what  I  fhall  call  a  Geocentric  Planetarium, 
which  you  here  fee  on  this  large  Sheet  of  ^aftboard,  where  you 
obferve  the  Orbits  of  all  the  Planets  are  drawn  at  their  proper  Di- 
ftances  from  the  central  Sun,  in  the  fame  Proportion  as  in  the 
Syftem  itfelf ;  and  in  the  next  Place,  you  fee  the  Planets  them- 
felves  all  moveable  in  their  Orbits,  on  paper  Labels ,  about  the 
Center  of  the  Sun.  Next,  you  fee  the  Orbit  of  the  Earth  di¬ 
vided  into  its  12  Signs  and  Degrees,  which  we  fhall  call  the  So¬ 
lar  Ecliptic  ;  in  this,  the  'True  or  Heliocentric  Places  of  the  Pla¬ 
nets  are  eftimated.  And,  in  the  laft  Place,  about  the  Earth  you 
fee  a  fmaller  Circle  of  the  Signs,  moveable  about  its  Center,  in 
which  the  Planets  viewed  from  the  Earth,  muft  all  appear,  and 
which  for  that  Reafon  I  fhall  call  the  Geocentric  Ecliptic .* 

N  Euphrof. 

*  I  have  added  this  Plate,  with  its  Appendix,  that  fuch  Gentlemen 
and  Ladies  as  have  not  the  Opportunity  of  a  real  Planet arium,  may  in 
a  great  Meafure  fupply  the  Want  of  it  by  this  Geocentric  Planetarium , 
efpecially  as  fomething  of  this  Kind  has  been  always  wanting  to  give 
Youth  a  Tafte  of  the  Pleafure  of  practical  Aftronomy. 

In  order  then  to  prepare  this  Inftrument  for  Ufe,  you  proceed  in 
the  following  eafy  Method. 

1.  Cut  the  eighth  Plate  out  of  the  Book,  and  paft  it  on  a  Sheet 
of  Card  Paf -Board. 

2.  Then  with  a  Pair  of  drawing  Compares,  make  the  Orbit  of 
Mars  a  compleat  Circle  on  the  Paft-board.  Then  cut  out  the  Whole, 
of  a  circular  Form,  a  little  beyond  the  Orbit  of  Mars. 

3.  In  the  Appendix  to  this  Plate,  there  are  engraved  the  Labels  of 
Mercury ,  Venus ,  the  Earth ,  and  Mars ,  which  are  to  be  cut  out  clofeto 
the  black  Lines ;  thefe,  together  with  the  Face  of  the  Sun,  are  to  be 
placed  on  the  Center  of  the  Planetarium  on  a  String,  by  which  they  may 
be  tied  clofe  down,  yet  freely  moveable  about  the  Center,  fo  that  the 
Center  of  the  Planet  on  the  Label  may  be  always  in  the  Orbit.  Note, 
the  Label  of  the  Earth  muft  be  uppermoft,  and  the  Face  of  the  Sun  on 
that. 

4.  Cutout  the  Geocentric  Ecliptic ,  fo  that  it  may  conftftonly  of  the 
Circle  of  the  Signs,  and  the  Diameter  between  the  black  Lines ;  and 
let  the  Center  of  this  be  placed  on  a  Thread  through  the  Center  of  the 

Earth 
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Euphrof.  So  far  I  underftand  you  ;  but  I  fear  left  what  is  to 
come  fhould  prove  a  much  greater  Trial  of  Skill. — - 

Cleon .  There  is  no  Grounds  of  Fear  to  you,  Sifter  ;  if  you 
attend  to  the  following  Precepts,  every  Thing  will  be  eafy. 

FirJlj  obferve  in  the  Ephemeris  the  Heliocentric  Place  of  each 
Planet,  and  bring  the  Label  of  the  Planet  to  that  Sign  and  De¬ 
gree  in  the  Heliocentric  Ecliptic ,  that  is,  fo  that  the  Line  which 
paftes  through  the  Center  of  the  Planet  may  cut  that  Degree. 

Secondly ,  Having  done  this  for  every  Planet,  fix  them  down 
to  their  proper  Places  in  their  Orbits  by  a  fmall  Pin  through  their 
Centers. 

Thirdly ,  Bring  the  Earth  to  its  Heliocentric  Place,  and  fix  the 
Label  by  a  Pin  palled  through  it  into  the  Board. 

Fourthly ,  The  Geocentric  Ecliptic  is  then  to  be  moved  about 
the  Earth,  and  placed  in  fuch  a  Manner,  that  the  Line  of  <y  -0= 
palling  through  the  Earth’s  Center,  may  be  parallel  to  or  equal¬ 
ly  diftant  from  the  fame  Line  of  T  ^  in  the  Solar  Ecliptic, 
which  you  may  eafily  do  by  the  Eye. 

j Fifthly  1  This  Geocentric  Ecliptic  fo  redlified,  is  to  be  fixed 
by  a  Pin  through  that  Part  of  it  which  lies  remote  from  the 
Sun. 

Sixthly ,  Then  in  the  laft  Place,  ftrain  a  Thread  over  the  Cen¬ 
ter  of  the  Earth  and  each  refpedlive  Planet,  and  that  will  cut  the 
Geocentric  Ecliptic  in  that  Point  where  the  Planet  will  appear  to 
an  Eye  at  the  Earth.  And  thus,  with  a  little  Pradlice,  you  will 
be  able  immediately  to  exhibit  the  Syftem  of  Planets,  both  as  it 
is  in  it’s  Self,  and  as  it  appears  to  us  at  any  Time. 

Euphrof.  I  make  no  Doubt  but  I  fhall  underftand  thefe  Pre¬ 
cepts  very  well,  when  I  join  with  them  the  Pradtice,  in  which 
you  will  aftift  me  a  little  at  firft. 

Cleon, 

Earth  on  the  Label,  and  tied  down  on  it,  fo  that  it  may  freely  move 
about  the  Earth’s  Center.  Then  is  it  fit  to  be  ufed,  as  in  the  Dia¬ 
logue  above  is  diredled. 

5.  To  fit  this  Inflrument  for  Jupiter  and  Saturn ,  it  mull:  beftuck  on 
to  the  Side  of  a  Room,  or  on  a  large  round  Table  ;  you  mull  then  lay 
a  Thread  over  the  Center  of  the  Sun,  and  Jupiter  s  Place  in  the  Eclip¬ 
tic  about  the  Sun,  and  at  12  -  Inches  from  the  Center,  flick  a  Patch, 
and  it  will  be  the  true  Place  of  Jupiter.  For  Saturn  you  do  the  fame, 
but  for  him  you  muft  place  the  Patch  at  the  Diflance  of  23  J  Inches. 
And  indeed,  in  this  Manner,  Patches  may  be  placed  on  the  Orbit  of 
the  other  Planet*,  if  the  Trouble  of  the  Labels  be  thought  too  much. 
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Cleon.  That  I  fhall  do  in  the  next  Place  ;  therefore,  to  be¬ 
gin,  take  the  Ephemeris  and  look  in  the  Heliocentric  Table  for 
the  Places  of  the  Planets  for  the  26th  Day  of  December  next,  and 
let  me  hear  you  fay  what  they  are  for  each  Planet. 

Euphrof  I  will  — —  let  me  fee,  the  Planet  Mercury  g  is  in 
50  :  38'  of  Scorpio ,  (rrg)  and  therefore,  I  fuppofe,  I  muft  take 
this  Label  of  Mercury  and  bring  the  Edge  of  it  to  that  Point  of 
the  Solar  Ecliptic. — Well,  here  I  fix  it  with  a  Pin,  and  what 
next,  Cleonicus  P 

Cleon .  Y ou  muft  now  proceed  to  do  the  fame  with  all  the  Reft  $ 
pray ,  where  do  you  find  the  Planet  Venus  $  P 

Euphrof.  I  find  her  Place  to  be  in  8°  :  36'  of  Aquarius 
to  which  I  bring  her  Ladyfhip,  and  pin  her  fail:  down.  The 
next  I  muft  look  for  is  the  Earth — I  fee  it — we  are  that  Day  in 
40  :  30'  of  Cancer  £5  ;  thither  I  bring  the  Earth’s  Label,  and 
fix  it  down  with  a  Pin — fo  far  I  prefume  I  am  right,  Cleonicus  P 

Cleon .  You  proceed  very  well ;  do  the  fame  by  all  the  Reft, 
and  you  will  eredt  a  much  better  Scheme  of  the  Heavens  than  any 
Aftrologer  could  ever  yet  pretend  to. 

Euphrof.  The  Place  of  Mars  S'  I  fee  is  in  6°  :  40'  of  Cancer 
25  ; — "Jupiter  If.  is  in  6°  :  16'  of  Libra  ;■ — and  Saturn  T?  is  in 
0°  :  1 2'  of  Aquarius  %?. — To  thefe  Places  I  have  brought,  and 
pinned  down  their  Labels— And  now,  what  Remains  ? 

Cleon.  Only  to  rectify  the  Geocentric  Ecliptic  - - 

Euphrof.  I  know  what  you  mean, — it  is  to  place  the  Ecliptic 
about  the  Earth  in  a  parallel  Situation  to  that  about  the  Sun- — 
fee,  there  it  is  done. 

Cleon.  With  great  Pleafure  I  fee  how  readily  you  do  it ;  you 
have  now  nothing  more  to  do,  but  to  lay  a  Thread  from  the  Cen¬ 
ter  of  the  Earth  over  the  Centers  of  the  feveral  Planets  ;  and  you 
will  then  obferve  the  Places  in  which  they  feverally  appear  in  the 
Geocentric  Ecliptic  are  the  fame  very  nearly  as  thofe  you  fee  in  the 
ether  T able  for  the  Geocentric  Motions. 

Euphrof  Indeed  !  that  will  give  me  great  Pleafure— I’ll  try-6— 
I  lay  the  Thread  from  the  Earth  over  Mercury ,  and  find  it  cuts 

the  Geocentric  Ecliptic  ip  the  1 7  0  of  f  Sagittarius  — - Now  let 

me  fee  the  Table, — Mercury’ s  Place  is  there  170  :  9  of  the  fame 
Sign.— X  think  I  am  very  near  the  Matter,  Cleonicus. 
u  N  2  .  Cleon * 
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Cleon.  As  near  as  you  can  defire  or  expert  to  be  ;  for  in  In  - 
Jlrumental  Aflronomy ,  we  muft  not  ftand  for  a  few  Minutes. 
Well,  and  where  do  you  find  Venus ,  my  Euphrofyne? 

Euphrof  I  will  tell  you  prefently  —  I  lay  the  Thread  tight 
ov er  Venus ,  and  it  cuts  the  Geocentric  Ecliptic  in  i8°  ~  of  Vf 
Capricorn — -Now  to  the  Table  —  Her  Place  is  there  i8°  :  56'— 
How  !  that  is  almoft  190 — fure  I  am  a  little  out  here - 

Cleon.  Not  at  all,  Sifter  ;  for  unlefs  the  Degrees  were  very 
large,  it  is  no  Wonder  if  you  miftake  1  or  ~  a  Degree  now  and 
then,  it  is  enough,  if  by  Inftruments  we  come  but  nigh  the  Mark. 

Euphrof.  Well,  next  for  Mars — the  String  laid  over  that 

Planet  cuts  the  Ecliptic  in  io°  of  25 - in  the  Table  I  fee  it  is 

io°  :  8' - pretty  near. - 1  next  extend  the  String  to  Jupi- 

ter’s  Center,  and  it  cuts - let  me  fee - 150  L  of  \ - 

in  the  Table,  that  Planet  feen  from  the  Earth,  is  in  160  :  25 

of  ^ - -  I  am  near  the  Truth  here  alfo. - In  the  laft  Place, 

let  me  try  for  yonder  Planet  Saturn - I  lay  the  Thread  over 

his  Center,  and  it  cuts  the  Ecliptic  in  2S0  of  vy  ; - in  the  Ta¬ 

ble  it  is  270  :  57',  within  3'  of  the  Truth. 

Cleon .  By  this  Praxis ,  you  fee,  my  Euphrofyne ,  how  nearly 
the  Inftrument  and  the  Table  agree ;  and  how  eafy  it  is  in  this 
Manner  to  reprefent  the  Situations  and  Afpedfs  of  the  Planets  for 
any  other  Time.  The  Reverfe  of  this  Procefs  is  alfo  very  eafy, 
viz.  to  find  the  Heliocentric  or  true  Places  of  the  feveral  Planets 
in  their  refpedtive  Orbits,  by  laying  a  Thread  from  the  Earth’s 
Center  to  their  apparent  or  Geocentric  Places ;  for  the  Thread 
fo  extended  will  always  cut  the  Orbit  of  the  Planet  in  the  Place 
where  it  really  is  at  that  Time. 

Euphrof  It  is  much  eafier  than  I  thought  it  was,  and  will  of¬ 
ten  be  the  fubjedt  of  my  leifure  Hours  Amufement. — But  as  you 
mentioned  the  AfpeEts  of  the  Planets,  I  fhould  be  glad  to  know 
what  is  meant  by  the  Lunar  AfpcEls ,  and  AfpeEls  at  the  Earthy 
in  a  Table  for  every  Day  under  the  Heliocentric  Motions. 

Cleon .  Thofe  Tables  of  Afpedls  are  of  no  great  Importance ; 
they  only  fhew  us  how  the  Planets  are  pofited  with  RefpedI  to  the 
Moon  in  one  Table,  and  with  RefpedI  to  each  other,  as  feen 
from  the  Earth,  in  the  other.  And  they  ufe  the  Symbol  A  for 
the  Trine  AfpeEty  that  is,  when  the  Planets  are  a  third  Part  of 
the  Ecliptic  diftant  from  one  another,  viz .  4  Signs  ;  if  they  are 

but 
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but  2  Signs  apart,  that  Afpe&is  called  £htarti!ey  denoted  by  o  ;  if 
but  2  Signs  from  each  other,  it  is  called  a  Sextile,  and  is  fhewn 
by  this  Mark  %  ;  if  they  are  in  Conjunction,  it  is  fhewn  by 
(5  ,  and  if  in  Oppolition  by  § .  And  the  Number  placed  by  the 
Symbol,  fhews  the  Hour  after  Noon,  when  that  Afpe£t  happens* 
Euphrof.  I  believe  I  underftand  all  that  you  have  faid,  Cle- 
onicus ;  but  let  me  try  if  I  can  make  it  out  by  Experiment* 
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I  obferve  againft  the  26th  of  December  (to  life  the  fame  Example 
as  before)  in  the  Column  under  Jupiter  V-  there  is  placed  18, 
which  I  apprehend  denotes  the  Planet. is  in  Conjunction  with  the 
Moon  at  18  Hours  after  Noon — But  now,  as  there  are  but  12 
Hours  from  Noon  to  Midnight ,  pray,  what  am  I  to  underhand  by 
the  1 8th  Hour,  Cleonicus  ? 

Cleon.  Why  you  are  to  reckon  18  Hours  from  Noon  of  the 
26th;  12  of  which  will  bring  you  to  Midnight,  and  the  other  6 
will  make  6  o’Clock  in  the  Morning  of  the  following  Day  ;  fo 
that  the  Conjunction  happens  on  the  27th  of  December  at  6  in 
the  Morning. 

Euphrof.  Poh,  that  I  could  not  think  on  fo  eafy  a  Thing  asr 
that — well,  what  is  the  next  Lunar  Afpeci  that  I  fee  againft  the 
fame  Day — it  is  □  7,  in  the  Column  of  $  ,  by  which  I  fee  Mars 
will  be  in  its  Ajuartile  Afpeci  with  the  Moon,  or  4  Signs  from  her, 
at  7  o’Clock  that  Night — Again:  I  fee  in  the  Column  of  g,  the 
Afpedf  if  19,  fhewing  Mercury  to  be  in  S extile  with  the  Moon, 
at — let  me  think — 19  is  equal  to  12  and  7 — Oh,  at  7  o’Clock 
the  next  Day. 

Cleon.  Very  right ;  one  Example  more  of  the  AfpeCt s  at  the 
Earth  will  make  you  a  pprfeCf  Miffrefs  of  this  Part  of  the  Sci¬ 


ence  of  the  Stars. 

Euphrof.  That  gives  me  no  Trouble  ;  for  againft  the  25th 
Day,  I  lee  the  CharaCiers  *  If  g  ,  which  (hew  that  Jupiter  ip 
and  Mercury  $  feen  from  the  Earth,  have  a  Sextile  AfpeCt  *, 
or  are  two  Signs  diftant  from  each  other. 

Cleon \  Very  well  ;  and  this  you  fee  confirmed  by  the  Geocen¬ 
tric  Planetarium ,  and  alfo  by  the  Table  of  Geocentric  Motions, 
for  the  Place  of  if  is  there  26°  :  18'  of  Libra  and  the  Place 
of  Mercury  is  150  :  41' of  P  Sagittarius ,  which  is  near  2  Signs 
or  60  Degrees  from  the  other.  And  as  you  are  now  ready  in  the 
Ufe  of  the  Ephemeris ,  and  can  find  the  Places  and  AfpeCfs  of  the 
Planets. for  any  given  Day,  as  they  are  feen,  both  from  the  Sun 
and  Earth,  we  may  proceed  to  the  Ufe  of  the  Stellated  Planetari¬ 
um ,  which  is  fomewhat  different  from  what  you  have  yet  feen, 
and  this  (hall  be  the  SubjeCf  of  the  next  Converfation. 
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DIALOGUE  XIV. 

On  the  Ufe  of  the  Stellated  Planetarium. 

Euphrofyne. 

QINCE  I  laft  faw  the  Planetarium ,  I  obferve  you  have  made  an 
^  Addition  to  it ;  pray,  what  means  that  Hoop  about  it,  with 
£0  many  fmall  Stars  ? 

Cleon.  That  is  to  anfwer  the  Purpofe  I  have  often  mentioned 
to  you,  of  fhewing  more  plainly  and  diredfly  the  Manner  in 
which  the  Planets  muff  neceflarily  appear  to  us  to  go  forwards 
and  backwards ,  and  at  Times  be  Stationary,  among  the  Stars 
in  that  Part  of  the  Heavens  thro’  which  they  pafs  ;  which  Stars 
are  thofe  engraved  on  the  Hoop,  and  this  fellated  Tone  will  there¬ 
fore  fitly  represent  the  artificial  Zodiac  of  the  Planets. 

Euphrof.  You  have  indeed  often  promifed  me  the  Pleafure  of 
thofe  Appearances  in  this  Way,  which  I  prefume  will  be  more 
natural  than  thofe  in  which  I  have  already  viewed  them.  But  I 
obferve,  you  have  only  the  three  Planets  next  the  Sun,  in  the  Pla¬ 
netarium  now. 

Cleon.  They  will  be  fufficient  for  the  prefent;  and  you  will 
take  Notice  that  the  Wire  which  paftes  from  the  Earth  thro’  the 
Planet  Mercury  to  the  Jiarry  Zodiac ,  does  reprefent  a  Ray  of 
Light ,  by  which  the  Planet  is  feen  by  the  Eye  ;  and  as  the  Pla¬ 
net  moves  on  the  Inftrument  it  will  point  out  the  apparent  Place 
of  the  Planet  among  the  Stars,  juft  as  a  Ray  of  Light  fhews  the 
apparent  Place  of  the  real  Planet  in  the  Heavens. 

Euphrof.  I  fee  the  Congruity  of  fuch  a  Reprefentation  ;  and 
I  farther  obferve,  you  have  placed  thefe  three  Planets  at  their 
proper  or  proportional  Diftances  from  the  Center  of  the  Sun. 

Cleon .  I  have  placed  them  at  their  true  Diftances  that  you 
may  fee  the  Times  employed  in  their  direfl  and  retrograde  Mo¬ 
tions ,  and  their  Jlationary  Afpetts  are  the  very  fame  in  the  Pla¬ 
netarium  as  in  the  Heavens,  or  in  the  Ephemeris ,  where  the  faid 
Motions  are  all  minuted  down  very  pundlually. 

Euphrof.  I  fhall  be  pleafed  with  repeating  this  afronomical 
Praxis  in  a  different  W ay  from  that  of  the  Geocentric  Planetarium , 

though 
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though  that  delighted  me  much  ;  efpecially  as  I  apprehend  this 
will  be  more  natural,  and  perfedf :  But  as  the  Ephemeris  will  be 

necefTary  I  will  go  and  fetch  it* - Here  it  is,  Cleonicus ,  how 

are  we  to  proceed  with  it  ? 

Clean,  I  will  tell  you — - give  me  the  Book - let  us 

now  propofe  to  find  when  the  Planet  Mercury  next  begins  to  ap¬ 
pear  direfi  in  Motion,  when  Jlationary ,  and  when  retrograde  \ 
and  how  long  a  Time  each  of  thefe  Phenomena  will  take  up. 

Euphrof.  This  will  be  very  entertaining  ;  but,  pray,  will  it 
not  be  required  to  find  the  true  Places  of  the  Earth  and  the  Pla¬ 
net  for  this  Purpofe  ? 

Cleon .  It  will,  and  that  you  can  eafily  do  for  any  given  Time ; 
now  the  Time  when  every  Planet  begins  to  appear  diredf  in 
Motion,  is  marked  with  the  Letter  D,  and  when  retrograde , 
with  the  Letter  R  ;  and  therefore  may  be  eafily  obferved  at  any 
Time,  and  fhewed  by  the  Stellated  Planetarium. 

Eupbrof.  Well,  I  long  to  try  the  little  Skill  I  have  in  a  Solu¬ 
tion  of  this  Problem.  The  Planet  Mercury  I  fee  you  propofe 
for  the  Subject,  but  which  Ephemeris  muff  I  ufe  for  this  Purpofe, 
this  for  the  old  Year  1755)  or  muff  we  have  one  for  the  prefent 
new  Year  1756  ? 

Cleon.  It  will  be  beff  to  make  ufe  of  both,  becaufe  the  Pla¬ 
net  Mercury  begins  to  be  direft  in  Motion  the  4th  Day  of  Deccm- 
ber  1755,  as  there  you  fee  in  the  Table,  in  the  Column  for 
Mercury . 

Euphrof.  I  do - 1  fee  the  Letter  D  placed  there,  to  denote 

it  —  It  is  then  in  the  230  44'  of  Scorpio  1T[,  feen  from  the  Earth. 

Cleon.  Very  good,  my  Eupbrofyne.  Now  let  us  place  the 
Earth  upon  its  proper  Stem  or  Arm,  and  juff  over  the  24th  Day 
of  December ,  1755;  and  you  obferve  a  fine  long  moveable  Wire 
in  the  middle  Part  of  its  Surface. - 

Euphrof.  I  do. - But  what  Purpofe  is  that  Wire  to  an- 

fwer  ? 

Cleon.  It  will  pafs  through  the  Body  of  the  Planet  Mercury , 
when  placed  on  its  Arm,  and  its  End  will  conffantly  pafs  by  and 
among  the  fixed  Stars  on  the  Hoop  or  Zodiac ;  and  fo  it  will  re- 
prefent  the  Ray  of  Light ,  by  which  the  Planet  is  feen  by  us,  and 
by  which  its  apparent  Motions  will  be  determined  and  fhewn 
among  the  Stars  in  the  Heavens  juff  as  they  appear  to  us. 

Euphrof. 
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Euphrof  Well,  I  long  to  fee  the  Machine  in  Motion. — — — 
Hut  do  you  not  place  the  Planet  Mercury  alfo  in  that  Part  of  the 
Ecliptic,  which  it  really  pofTeffes  at  that  Time? 

Cleon .  Yes,  or  elfe  we  do  Nothing  :  But  in  order  to  do 
that  rightly,  you  will  obferve,  that  in  the  Table  of  Heliocentric 
Motions  (Page  86)  the  Planet’s  Place  for  the  fir  ft  Day  was  in 
180  40'  of  os,  and  on  the  6th  Day  in  16°  51'  of  Leo  si ;  there¬ 
fore  in  five  Days  the  Planet  moved  28°  n';  one  fifth  Part  of 
which  is  50  40b  the  Motion  in  one  Day  ;  in  two  Days  there¬ 
fore  it  moved  thro'  1 1°  20b  which  fubdudfed  from  160  51'  leaves 
5®  31'  of  Leo  si 5  for  its  Place  on  December  the  4th,  1755,  wheil 
it  began  to  be  dire 51  in  Motion  ;  and  of  Courfe  to  that  Part  of 
the  Ecliptic  the  Arm  which  carries  Mercury  muft  be  fet,  which 
you  fee  I  have  done. - - — -  Next  I  pafs  the  Wire  thro5  the  Bo¬ 
dy  of  Mercury  — - and  then  I  place  the  Planet  on  its  Stem - - 

laftly,  I  fix  a  fmall,  white,  finning  Bead  on  the  End  of  the 

Wire  by  the  Stars. - And  thus  the  Planetarium  is  rectified  for 

our  Purpofe.  — —  You  now  obferve  the  Earth ,  Mercury  and 
Venus  all  in  Motion. 

Euphrof.  I  do;  the  Planet  Mercury  goes  the  fame  Way 
with  the  Earth,  from  Weft  to  Eaft — — The  white  Bead  alfo 
moves  among  the  Stars  the  fame  Way.  '  - 

Cleon.  Very  well,  Sifter;  and  you  will  fee  the  Planet y  and 
its  reprefentative  Bead  both  keep  moving  the  fame  Way  for  a 

confiderable  Time. - You  will  obferve  it  thro5  all  the  prefent 

Month  December . - Let  us  now  take  the  new  Ephemeris  for 

the  Year  1756,  and  you  will  fee  the  Bead  keep  moving  on  the 

fame  Way  thro’ all  “January . - Now  take  the  Book,  and  as 

there  will  be  Time  enough,  let  me  fee  you  find  the  Day  when 
the  Planet  begins  to  be  Retrograde. 

Euphrof  I  ftiall  fee  that  foon  —  let  me  look  in  February  — • 
I  fee  no  Letter  R  there — -  Next,  let  me  look  at  March  —  Oh, 
there  I  have  it,  againft  the  2d  Day  I  fee  the  Letter  R  of  Retro- 

gradation. - Hence  1  obferve  the  Planet  is  diredf  in  Motion 

from  December  4,  1755,  to  February  2 ,  1756. 

Cleon.  Admirably  good,  Sifter;  and  now  attend  to  the  Pla¬ 
net  in  the  Machine. - The  Earth  and  the  two  Planets  ftill 

keep  moving  forward  ;■ ; — but  Mercury9  $  Reprefentative  among  the 

O  Stars 
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Stars  begins  to  flacken  its  Motion  —  do  you  not  obferve  a  fenfible 
Difference  between  it  and  the  Planet  itfelf,  my  Euphrofyne  ? 

Euphrof.  Yes,  indeed,  I  do  ;  and  it  is  very  pretty  and  plea- 
fant  to  behold  it.  — — — —  Let  me  look,  what  Day  the  Earth  is 
upon  - —  The  1 1  th  of  February  - —  very  well  ;  now  let  me  fee  the 
new  Year’s  Ephemeris  ■■■  ■  ■■■■  How  much  do  I  find  it  there  move 
from  the  nth  to  the  12th  ?  —  about  2  ~  Degrees,  and  that  is 

not  half  fo  faff  as  its  true  Motion - -  it  now  moves  flower,  — 

now  very  flow  indeed  « —  not  one  Degree  in  a  Day,  —  it  is  now 

the  23d  of  February  ;  - — - -  It  fcarcely  now  moves  at  all  — — 

there  it  is  quite  at  Reft  - - the  Earth  is  now  upon  March  the 

iff; - Well,  and  in  the  Ephemeris ,  March  the  2d  fhews  it 

begins  to  be  retrograde  by  the  Mark  R. - All  this  is  won¬ 

derfully  natural,  inftrudfive,  and  entertaining,  beyond  any  Thing 
of  this  Sort  that  I  have  feen  before. 

Cleon.  It  is  not  ftrange  the  Phenomenon  this  Way  (hewn 
fhould  pleafe  you  fo  much  ;  becaufe  it  is  fo  natural  as  to  be  the 
very  Thing  itfelf.  You’ll  fee  by  the  Ephemeris ,  that  the  Planet 
is  really  not  Stationary  at  all,  but  only  in  Appearance  ;  and  that 
as  foon  as  the  Bead  ceafes  to  move  forwards,  it  begins  to  move 
backwards. 

Euphrof.  Ido;  for  I  obferve  that  from  February  29  to  March 
the  1  ft,  it  moved  two  Minutes  of  a  Degree  forwards,  but  from 
the  iff  to  the  2d  of  March ,  it  moved  6  Minutes  back  again. — 
Whence  I  learn  that  the  Planets  are  (as  you  fay)  Jlationary  only 
in  Appearance,  and  that  arifing  from  the  Motion  being  infenfi- 

bly  flow  a  few  Days  only. - But  behold,  it  is  now  going 

backwards - —  Good  Heavens,  how  faft  it  moves  ! - ’twill 

not  be  long  e’er  it  gets  quite  back  again. - How  very  fwift 

the  Motion,  and  ftiort  the  Time  of  its  Retrogradation - 

Why,  before  the  Month  is  out,  it  flops  again - it  moves  no 

longer. - —  The  Earth  is  now  at  March  the  25th - The 

Letter  D  is  there  too,  in  the  Ephemeris - How  exadt  is  the 

Agreement  between  the  Booh,  the  Planetarium ,  and  the  Syjlem 

itfelf?— - The  Line  T  hings  appear  in  all,  and  force  them- 

felves  upon  he  Underftanding,  at  the  fame  Tune  they  fill  the 
Mind  with  the  mofl  fublime  and  rational  Plcafures. 

Cleon.  The  retrograde  Motion  in  Mercury  is  but  of  fhort 
Duration  indeed,  as  in  the  prefent  Cafe  no  more  than  23  Days ; 

whereas 
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whereas  he  continues  dire  Si  in  Motion  about  90  Days,  which  is 
more  than  three  Times  as  long.  And  in  the  fame  Manner  we 
might  fhew  the  direct  and  retrograde  Motions  of  Venus ,  or  any  of 
the  other  Planets  ;  for  the  fuperior  Planets,  Mars ,  Jupiter  and 
Saturn ,  may  be  placed  on  this  Stellated  Planetarium  in  their  true 
Proportion  of  Diftances,  and  then  the  Times  of  their  appearing 
direct  and  retrograde  among  the  Stars  on  the  Inftrument,  will  be 
the  fame  to  a  Day  as  we  obferve  them  in  the  Heavens.  But  we 
muff  at  prefent  defift  from  a  farther  Speculation  of  the  Planets 5 
and  leave  what  remains  till  you  are  a  little  more  prepared  for  afire- 
nomical  Calculations ,  and  the  Ufe  of  Tables  for  that  Purpofe. 


DIALOGUE  XV. 

.  Of  the  COMET  S. 


. Eupbrofyne . 

YOU  have,  dear  Cleonicus^  obliged  me  with  a  long  and  par- 
ticular  Account  of  the  fix  primary  Planets ,  as  they  are 
called,  which  conftitute  the  moft  confiderable  Part  of  the  Solar 
Syftem.  But  what  fucceeds  to  thefe  ?  When  we  are  arrived  to 
the  out- moft  Bounds  of  the  Syftem,  where  go  we  then  ? 

Cleon.  Where  go  we  !  much  farther,  my  Euphrofyne ,  than 
we  have  yet  been. 

Euphrof.  What,  to  the  Stars,  I  fuppofe- 
Cleon .  No,  no  ;  now  you  over  fhoot  the  Mark ;  we  muft 
take  a  much  longer  Time  to  travel  thither. 

Euphrof.  It  can’t  be  the  Moon,  for  we  left  her  far  behind, 
hovering  about  the  Earth.  But  hold  —  I  recoiled!-—  ’tis  the 
Comets  we  nextfurvey  ;  did  you  not  intimate  thus,  Cleonicus  ? 
when  we  laft  converfed  together. 

Cleon.  Yes,  I  did;  the  Comets  next  prefent  themfelves  as 
the  Subjedl  of  our  Speculation. 

Euphrof.  Pray,  what  is  a  Comet  i 

O  2 
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Cleon.  A  Comet  is  what  the  common  People  call  a  Blazing 
Star ,  becaufe  it  appears  like  a  large  Star  with  a  long  Tail,  blaz¬ 
ing  as  it  were,  orftreaming  from  it.  It  is  a  very  extraordinary 
and  amazing  Sight,  and  is  thus  finely  defcribed  by  Mr.  Baker . 

At  his  Command ,  affrighting  human  Kind , 

Gemets  drag  on  their  blazing  Lengths  behind : 

Nor ,  as  we  thinks  do  they  at  Random  rove. 

But  in  determin’d  Times ,  thro ’  long  Ellipfes  move  \ 

And  tho>  fometimes  they  near  approach  the  Sun, 

Sometimes  beyond  our  Syjlems  Orbit  run , 

Throughout  their  Race  they  aft  their  Maker's  JVill , 

His  Bower  declare ,  his  Purpofes fulfil. 

Thus  alfo  Virgil : 

The  threatening  Comets ,  when  by  Night  they  rife , 

5^00*  f anguine  Streams  and fadden  all  the  Skies. 

Euphrof  Did  you  ever  fee  a  Comet,  Cleonicus  P 

Cleon.  Yes;  but  they  very  rarely  appear ;  and  tho’ they  are 
many  in  Number,  yet  their  long  Periods  render  their  Return  but 
feldom,  and  therefore  a  Comet  can't  be  often  feen. 

Euphrof.  How  long  is  it  fince  the  laft  Comet  appeared  ? 

Cleon.  The  laft  we  faw  here  in  England ,  was  in  the  Winter 
of  the  Year  1743,  but  mention  is  made  by  Foreigners  of  others 
appearing  fo  late  as  1748. 

Euphrof  You  fay  the  Comets  are  many  in  Number,  pray, 
can  you  tell  how  many  ? 

Cleon.  No ;  all  thofe  which  have  been  duly  obferved,  and 
fallen  under  the  Notice  of  Aftronomers,  are  about  39  ;  tho'  ?tis 
poffible,  if  not  probable,  there  are,  belonging  to  this  Syflem, 
many  more. 

Euphrof  But  I  want  to  know  what  a  Comet  is,  or  what  it  is 
that  makes  the  Appearance  of  a  Star  and  its  blazing  Tail  ? 

Cleon.  They  are  fuppofed  to  confifl  of  a  very  folid,  compact 
and  durable  Subftance,  capable  of  the  greatefl  Degree  of  Heat 
and  Cold  without  DifTolution  ;  and  of  an  opake  Nature,  fhining 
only  by  Refledfion  of  the  Sun  Beams,  like  other  Planets. 

Euphrof 
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Euphrof  By  that  you  intimate  the  Comets  to  be  a  Kind  of 
Planets. 

Cleon .  They  are  moft  certainly  fo  ;  for  they  move  in  ftated 
Periods  of  Time  about  the  Sun  ;  of  which  Periods,  fome  are 
longer,  fome  fhorter,  as  in  the  other  Planets. 

Euphrof.  Are  the  Times  of  the  Periods  of  thefe  Cometary 
Planets  known  by  Aftronomers,  like  thofe  of  the  other? 

Cleon.  No,  but  of  fome  few  only ;  as  that  which  appeared  in 
1680  hath  its  Period  in  575  Years  ;  that  in  1661,  has  its  Period 
in  129  Years  ;  and  that  of  1682  has  its  Period  thefhorteft  of  all, 
viz.  75  i  Years.  So  that  the  fhorteft  Period  of  the  Comets  is 
much  longer  than  the  longeft  Period  of  the  Planets. 

Euphrof.  Well,  but  if  this  laft  Comet’s  Period  be  but  75  §• 
Years,  and  he  appeared  in  the  Year  1682,  it  muft  be  expedfed 
that  he  will  again  appear  in  the  Year  1758;  What  fay  you, 
Cleonicus  ? 

Cleon.  Say,  5tis  true,  it  will  undoubtedly  then  appear,  to 
the  great  Pleafure  and  Surprize  of  all  the  curious  Part  of  Man¬ 
kind. 

Euphrof  I  hope,  as  the  Time  is  fo  near,  we  {hall  both  live  to 
fee  fo  extraordinary  a  Phenomenon. 

Cleon.  I  hope  fo  too;  I  fhould  fcarce  regret  Death  fo  much 
on  any  worldly  Account  as  preventing  me  of  fo  defirable  a  Sight. 

-  Euphrof  In  what  Kind  of  Orbits  do  the  Comets  move  about 
the  Sun  ?  ,  ' 

Cleon.  In  fuch  as  are  of  an  oval  or  elliptical  Form,  like  that  of 
Which  you  faw  a  Part  in  the  Plate  of  the  folar  Syftem. 

Euphrof  Here  is  the  Plate  you  mention, - 1  fee  the  Or¬ 

bit  and  the  Comet  in  it  :  The  Sun  is  very  near  to  one  End  of  it, 
I  fee,  and  the  two  Sides  of  the  Orbit  of  the  Comet  runs  out  far 
beyond  the  Planetary  Syftem. 

Cleon.  Yes,  and  fo  it  is  in  Truth;  the  Comets  in  one  Part 
of  their  Orbits  approach  extremely  near  the  Sun;  and  in  an¬ 
other,  are  immenfely  diftant  from  him.  In  flioxt,  they  come 
nearer  to,  and  go  farther  from  the  Sun,  than  any  of  the  Planets 
by  much.  .  -  . 

Euphrof  Why  then  they  muft  needs  be  fometimes  much 
hotter  than  Mercury ;  and  at  other  Times  much  colder  than  Sa- 
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turn  \  for  I  prefume,  they  have  no  Heat  but  what  they  receive 
from  the  Sun. 

Cleon.  They  have  not ;  and  therefore  they  have  the  greatefl 
Extremities  of  Heat  and  Cold  by  Turns  ;  for  when  they  are  in 
that  Part  of  their  Orbit  neareft  the  Sun,  they  conceive  a  prodi¬ 
gious  Degree  of  Heat,  which  gradually  diminifties  as  they  receed 
from  the  Sun,  and  till  becoming  cold,  that  Coldnefs  gradually 
increafes  to  an  Extremity  proportional  to  the  Diftance  they  go 
from  the  Sun  ? 

Euphrof.  Pray,  can  Aftronomers  tell  the  neareft  and  greateft 
Diftance  of  Comets  from  the  Sun  ? 

Cleon.  Of  fome  few  they  can  pretty  nearly  ;  particularly  that 
Comet  in  1680  camefo  near  the  Sun,  that  it  was  not  a  fixth  Part 
of  the  Sun’s  Diameter  diftant  from  his  Surface  ;  and  therefore, 
its  Heat  muft  then  be  two  thoufand  Times  hotter  than  red  hot  Iron. 
And  from  thence  it  took  its  Courfe  from  the  Sun  to  the  Diftance 
of  above  1 1  Thoufand  Millions  of  Miles ,  which  is  at  leaft  14  Times 
farther  than  the  Orbit  of  Saturn ,  the  Boundary  of  the  Planeta¬ 
ry  Syftem. - The  Light  and  Heat  therefore  of  that  Comet  is 

then  near  two  Hundred  Times  lefs  than  at  Saturn ,  and  above  17 
Thoufand  Times  lefs  than  with  us  ;  thus  the  Light  and  Heat  of  Saturn 
is  much  more  intenfe,  compared  with  the  Comets,  than  ours 
in  Comparifon  of  Saturn’s. 

Euphrof.  Oh  !  Cleonicus ,  were  it  not  for  the  Power  of  Num¬ 
bers,  we  could  never  be  able  to  form  Ideas  of  fuch  extreme  De¬ 
grees  of  Cold  and  Heat  !  for  its  Heat,  I  fuppofe,  if  compared 
with  ours,  is  as  furprifing. - 

Cleon.  And  much  more  fo  :  For  being,  when  neareft  the  Sun, 
about  one  Hundred  fixty  [even  Times  nearer  the  Sun  than  the 
Earth,  and  fixty  five  Times  nearer  than  Mercury  itfelf :  the  Light 
and  Heat  therefore,  at  that  Time  at  the  Comet  muft  be  at  leaft  four 
Thoufand  Tunes  greater  than  in  Mercury  ;  and  no  lefs  than  twenty 
eight  Thoufand  Times  greater  than  in  our  torrid  Zone.  What 
think  you  of  that  ? 

Euphrof.  Think!  what  Ihould  a  Woman  pretend  to  think 
of  fuch  Matters,  as  I  believe  I  may  venture  to  fay,  furpaftesthe 
moft  philofophical  Heads  ;  and  which  they  can  give  no  juft  Ac¬ 
count  of?  Or,  am  I  miftaken,  Cleonicus  l 
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Cleon .  Very  little;  for  though  it  be  poffible  to  produce  a  fmail 
circular  Spot  of  Heat  by  Means  of  a  burning  Giafs,  that  fhall 
have  a  Degree  of  Ardour  equal  to  that  at  the  Comet ;  that  this 
Spot  can  bear  no  Proportion  to  the  glowing  Globe  of  the  Comet 
in  Point  of  Heaty  than  it  does,  perhaps,  in  Magnitude,  which 
is  infinitely  fmail. 

Euphrof  Can  you  tell  any  Thing  of  the  Magnitude  of  a 
Comet,  Cleonicus  ?  4 

Cleon .  I  do  not  remember  that  there  is  any  certain  Menfura- 
tion  of  the  Comet ;  tho’  there  is  fufficient  Reafon  to  believe 
that  they  are  fome  lefs,  fome  equal  to,  and  fome  bigger  than 
the  Moon  ;  for  they  are  but  fmail,  and  it  is  their  T ail  that  makes 
them  fo  confpicuous. 

Euphrof.  But,  pray,  what  is  that  you  call  the  T ail  of  the  Co¬ 
met  ? 

Cleon.  It  is  a  prodigious  Quantity  of  Fume  and  Vapours 
flying  off  from  the  Body  of  the  Comet,  as  it  becomes  more  and 
more  heated  in  its  Approach  to  the  Sun. 

Euphrof  No  W onder  there  fhould  be  fuch  an  Evaporation, 
confidering  how  fo  cold  a  Body  is  gradually  fo  intenfely  heated; 
What  Particulars  do  you  obferve  of  a  Comet’s  Tail  ? 

Cleon.  The  following,  (i.)  They  feem  largeft  and  moil 
fplendid  immediately  after  they  return  from  the  Sun ;  becaufe 
being  then  hottefi:  they  emit  the  greateft  Quantity  of  V apours.  ( 2) 
The  Tail  lies  always  towards  thofe  Parts,  which  the  Body  of 
the  Comet  leaves  in  its  Defcent ;  which  is  agreeable  to  the  Na¬ 
ture  of  Smoke  and  Vapour.  (3)  They  appear  broader  on  their 
upper  Part  than  near  the  Head  of  the  Comet;  as  all  Vapours, 
the  higher  they  rife  the  more  they  dilate  themfelves.  (4)  The 
fixed  Stars  are  often  feen  through  the  Tails  of  Comets  ;  which 
prove  they  confifi:  of  a  very  fine  and  pellucid  Vapour.  (5.) 
The  Tails  of  Comets  are  extremely  long;  fome  having  been 
computed  to  be  not  lefs  than  eighty  Millions  of  Miles  in  Length. 

Euphrof.  Well,  Nothing  would  more  delight  me,  than  to 
have  but  a  probable  Ufe  of  thofe  Prodigies  of  Nature  afiigned  ! 
Can  you  fay,  Cleonicus ,  to  what  End  the  Almighty  has  appoint¬ 
ed  thofe  wondrous  Bodies. 

Cleon  No,  I  can  fcarce  conjedfure  at  it ;  the  Ancients  (who 
were  entirely  ignorant  of  their  Nature)  efteeined  them  a  Sort 
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of  Meteors  kindled  in  the  Air,  and  portending  fome  extraordi 
nary  Event.  As  Hudibrafs  merrily  expreftes  it. - - 


Portending  Blood  like  blazing  Star, 
The  Becon  of  approaching  War . 


Or,  thus  more  ferioufly,  Homer . - 

As  the  red  Comet  from  Saturnius  fent 
To  fright  the  Nations  with  a  dire  Portent , 

( A  fatal  Sign  to  Armies  on  the  Plain , 

Or  trembling  Sailors  on  the  wat’ry  Main ) 

With  fyueeping  Glories  glides  along  in  Air , 

And  Jhakes  the  Sparkles  from  his  blazing  Hair. 

Euphrof  I  do  not  much  regard  the  Opinion  of  the  Ancients  j 
Pray,  what  do  the  Moderns,  and  the  moft  judicious  among 
them,  take  the  Comets  to  be  ? 

Cleon.  Some,  (and  not  a  few)  think  they  are  appointed  as 
the  Places  of  Torment  for  the  damned  ;  that  is,  that  each 
Comet  is,  properly  and  literally  fpeaking,  a  Hell ;  from  the 
intolerable  and  mconceiveable  Heat  and  Cold  which  is  found 
alternately  in  thofe  Bodies.  To  this  agrees  the  Poet. 

Who  can  the  Coined s  wonddrous  Journey  telly 
Seats  not  unaptly  deem  d  the  Place  of  Hell. 

Now  burning  in  the  Sun’s  immediate  Beams ; 

More  frigid  novj  than  Greenland’*  frozen  Streams . 
Of  all  God’s  Works ,  our  Reafon  Nothing  JhowSy 
So  fitly  form’d  for  'Torments  and  for  Woes. 


Euprloofi  O  dreadful,  Cleonicus !  What,  every  Comet  a  Hell  ! 
Surely  the  Philofophers  begin  to  preach  very  terrible  Dodtrine 
indeed ;  how  will  fuch  receive  a  Plurality  of  Hells ,  who  can 
fcarce  think  it  confident  with  the  Goodnefs  and  Mercy  of  God 
to  appoint  any  Hell  at  all  ! 

Cleon.  You  muft  confider.  Sifter,  that  what  is  faid  on  this 
Head,  is  Nothing  but  Conjecture;  there  are  fome  other  Ufes 
afligned  to  Comets,  which  to  fome  Philofophers  appear  very  pro¬ 
bable. 
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Euphrof  What  are  they  ? 

Cleon .  Some  fuppofe,  that  they  are  the  Means  appointed  by 
I  the  Almighty  for  putting  a  Period  to  the  Planetary  World ;  either 
1  by  involving  the  Globe  of  the  Planets  in  their  Atmofphere  of 

I  Water,  in  their  Return  from  the  cold  Regions,  and  fo  drown 
them  by  a  general  Deluge  or  Flood,  as  was  the  Cafe,  according 
to  fome,  of  our  Earth  in  the  Time  of  Noah. 

Euphrof,  Hold :  Pray  anfwer  me  a  Queftion,  which  I  can 
fcarce  afk  without  trembling  ;  Do  the  Comets  indeed  pafs  and 
repafs  in  their  Orbits  fo  near  the  Orbit  of  the  Earth,  as  to  en¬ 
danger  it  in  the  Manner  you  reprefent  by  their  near  Approach  ? 
If  fo,  then  we  are  not  only  liable  to  be  drowned  on  one  Hand, 
but  burnt  to  Death  on  the  other ;  if  the  Comet  fhould  take  us  in 
his  Return  from  the  Sun. 

Cleon.  Indeed,  my  Euphrofyne ,  the  Cafe  feems  to  be  very 
much  fo;  it  has  been  (hewn  that  the  Comets  of  the  Year  1618, 
and  1684,  came  very  near  the  Earth’s  Orbit;  and  particularly 
that  of  1680,  Nov.  11.  atone  o’Clock  in  the  Afternoon  was 
at  fo  fmall  a  Diftance,  that  had  the  Earth  been  about  that  Part 
of  its  Orbit,  God  only  knows  what  the  Confequences  might  have 
been  of  fo  near  an  Appulfe  of  fo  terrible  a  Body !  If  a  Comet 
fhould  thus  encounter  the  Earth  ,at  its  Return  from  the  Sun  a 
little  too  nearly,  it  would  undoubtedly  confume  the  Earth,  and  all 
its  Inhabitants,  as  fo  many  Moths  ;  it  might  convert  the  Matter  of 
the  prefent  Earth  into  a  differentKind  of  Subftance,  and  render  it 
an  Habitation  fit  for  Beings  of  a  quite  different  Nature  from  ours. 

Euphrof.  Upon  my  Word,  Cleonicus ,  you  have  made  me  almofl 
afraid  to  live  upon  the  Earth.  As  the  befieged  in  a  T own  ex¬ 
pert  and  fear  the  dire  Approach,  and  Fall  of  Bombs,  fo  the  In¬ 
habitants  of  the  Earth  may  fear  the  fudden,  dreadful  Shock  of 
Comets,  and  expedl  one  Day  or  other  to  have  the  Globe  dafhed 
to  Pieces  about  their  Ears,  and  themfelves  abforbed  in  an  Abyfs 
of  Water  or  Fire  ! 

Cleon.  Be  not  difmayed,  Euphrofyne ;  thefe  are  great,  but 
rare  Events;  for,  though  they  are  poflible  in  Nature,  yet  fome 
Things  make  it  a  very  great  Chance  if  they  happen  at  all  with 
regard  to  any  definite  Time.  For  the  Plains  of  all  the  Comets  Or™ 

.  bits  are  raifed  above  thofe  of  the  Planets ;  fo  that  there  is  but  one 
particular  Place  in  the  Orbit  of  a  Comet  where  its  T ail  can  pafs 
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over  the  Orbits  of  the  Planets ;  and  it  is  fo  many  Chances  to  one, 
that  a  Planet  happens  to  be  in  that  Part  of  its  Orbit  at  that  par¬ 
ticular  Time,  that  we  have  no  Reafon  to  fear  any  fuch  Cataftro- 
phe :  And  they,  who  have  talked  about  fuch  terrible  Things, 
may  be  rather  faid  to  have  dreamed ,  than  demonflrated  any  fuch 
future  Events. 

Euphrof.  But  pray,  Cleonicus ,  can  you  affign  any  more  inno¬ 
cent  and  lefs  terrifying  Ufes  of  Comets,  than  thofe  you  have 
mentioned  ? 

Cleon.  Yes  ;  fome  Philofophers,  and  thofe  of  the  firft  Rank, 
imagine,  that,  by  the  Rarefaction  and  fp reading  of  the  Vapours 
of  the  Tails  of  Comets,  they  fupply  the  Planets  with  Moifture5 
which  they  fuppofe  continually  decreafes  by  Vegetation,  Putre¬ 
faction,  & c.  They  alfo  farther  fuppofe,  that  Comets,  in  their 
feveral  Revolutions,  approach  nearer  and  nearer  to  the  Sun,  till 
at  laft  they  fall  into,  and  fupply  the  Sun  with  frefh  Fuel,  Fire, 
and  Heat.  But  how  Comets  fhould  do  this,  without  they  con- 
fift  of  a  very  combuftible  Matter,  of  a  much  larger  Bulk,  and 
made  much  quicker  Returns,  is  not  very  eafy  to  conceive.  And 
thus  I  have  told  you,  as  much  as  is  generally  known  of  the  Co¬ 
mets  ;  and  fhall  atprefent  conclude  with  Mr.  Baker’s  Defcription 
of  a  Comet  in  the  following  Lines. 

At  his  Command^  affrighting  human  Kind , 

Comets  drag  on  their  blazing  Lengths  behind : 

Nor ,  as  we  think ,  do  they  at  Random  rove , 

But ,  in  determin’d  Times  through  long  EUipfes  move . 

And  though  fometimes  they  near  approach  the  Sun , 

Sometimes  beyond  our  Syjlems  Orbit  run 
Throughout  their  Race  they  aft  their  Maker’s  JVill , 

His  Power  declare,  his  Purpofes  fullfil. 

Univerfe,  Page  19. 
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DIALOGUE  XVI. 

On  the  Vfe  of  the  C  O  M  E  T  A  R  I U  M. 

Euphrofyne . 

SINCE  you  gave  me  the  Le&ure  on  Comets,  you  have 
filled  my  Head  with  luch  odd  kind  of  Ideas,  that  I  fcarcely 
know  whether  I  hope  or  fear  moil  to  fee  a  Comet ;  but  dear 
Cleonicus ,  fince  that  is  fhortly  to  be  the  Cafe,  and  a  Comet  we 
muft  behold,  if  your  Aftronomical  Prediction  is  to  be  regarded, 
I  think  I  may  as  well  take  Courage,  and  refolve  to  attend  the 
important  Event  undauntedly. 

Cleon .  Fortitude,  my1  Euphrofyne,  is  an  excellent  Virtue  ;  and 
herd  I  muft  admonifh  you  to  fpeak  with  more  Reverence  of 
aftronomical  Predi&ions,  or  elfe  you  may  chance,  one  Day  or 
other,  to  be  accofted  in  the  Pontifical  Style ,  and  be  told,  That 
Afronomers  only  have  Infallabiliiy  on  their  Side ;  that  their  Pro - 
phefies  are  facred  and  certain  Truths  ;  that  they  ?nujl  he  believed ,  or 
that  an  implicit  Faith  in  all  they  fay  is  your  highefi  Duty ,  and  abfo - 

lately  necejfary  to  your  future  Reputation ;  that - 

Euphrof  Hold,  Cleonicus ,  too  much  of  this  kind  of  Denun¬ 
ciation  does  not  found  well  after  a  liberal  Education  ;  you  are 
now  talking  to  a  W oman,  and  they  are  frail  Creatures,  God 
knows  ;  if  we  fhould  be  guilty  now  and  then  of  a  little  afirono - 
mi  cal  Infidelity ,  we  hope  it  may  be  looked  upon  as  a  venal  Crime, 
and  for  which  we  may  be  entituled  to  an  Indulgence. 

Cleon.  You  are  quite  on  the  right  Side  of  the  Queftion, 
Sifter;  the  Ladies  are  fare  to  be  forgiven,  with  or  without 

Confeffion — - - Now  we  are  on  this  SubjeCI,  what  will  you 

think  of  a  Prophefy  or  Prediction  of  a  Pleathen,  the  celebrated 
Seneca ,  in  the  following  Words  ? 

I  cannot  aflent  to  our  Philofophers,  nor  think  the  Comets 
£C  are  Fires  fuddenly  kindled,  which  appear  a-while,  and  are 
(C  then  extinguifhed ;  but  I  reckon  them  among  the  eternal 

Works  of  Nature - - - And  why  fhould  we  wonder  that 

Comets  (fuch  a  rare  SpeClacle  in  the  World)  fhould  not  yet 
,u  be  LeftriCIed  by  certain  Laws ;  nor  have  the  Times  of  their 
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cc  appearing  or  difappearing  known,  as  they  take  their  Courfes 

tc  through  fuch  prodigious  Intervals  of  Space. - The  Time 

will  come  when  a  Day  fhall  bang  to  light,  and  the  Diligence 
cc  of  a  future  Age  difcover,  thofe  Things  which  now  lie  hid. 

<c  The  Time  will  come  in  which  Pofterity  will  wonder  that 

<c  we  were  ignorant  of  Things  fo  very  plain. - A  Per- 

fon  fhall  one  Day  arile,  who  fhall  demonftrate  into  what 
Regions  the  Comets  wander,  why  they  move  fo  feperately 
sc  from  the  reft  of  the  Planets,  and  how  large,  and  what  kind 

sc  of  Bodies  they  are.” - 

I  fay,  dear  Sifter,  what  can  you  think  of  all  this,  when  if  you 
could  read  Sir  Ifaacs  Principia ,  and  there  fee  every  Particular 
of  this  whole  Prediction  fulfilled  to  a  Tittle,  and  no  other  Man 
befides  Sir  Ifaac  did  fo  much  as  even  to  attempt  the  arduous 
Talk. 

Euphrof  Think,  why  what  could  one  think  lefs  than  that 

he  prophefied  of  that  very  great  Man. - But  though  I  am  not 

able  to  underftand  the  Writings  of  that  Philofopher,  yet,  if  I 
remember  right,  you  once  told  me,  that  you  could  make  the 
Manner  of  the  Comet’s  Motion  intelligible  by  a  proper  Inftru- 
ment,  as  well  as  thofe  of  the  Planets. 

Cleon.  I  did  fo ;  the  Inftrument  I  mean  is  called  the  Come- 
tarium,  and  which  I  fhall  now  fpend  one  Quarter  of  an 

Hour  in  explaining  it  to  you. - -Here  is  the  Machine. - 

Euphrof.  And  a  beautiful  one  it  is  ;  I  can  almoft  tell  the  Ufe 
of  it  by  its  very  Appearance  ;  the  Brafs-ball  C,  is  the  Comet,  I 
dare  fay ;  and  the  long  oval  Groove,  the  Orbit  in  which  it  is  to 
move  about  the  Sun,  which  I  obferve  is  engraved  at  one  End 
of  it. 

Cleon.  Very  right,  my  Euphrofyne,  this  Inftrument  fhews  the 
Motion  of  the  Comet  of  the  Year  1682,  whofe  Period  is  754. 
Years. 

Euphrof.  Then  that  Period,  or  thofe  Years,  I  fuppofe,  are 
reprefented  by  the  Circle  FG,  and  the  Hand  H,  pointing  out 
the  particular  Year  of  the  Period,  for  any  Pofition  of  the  Comet 
in  its  Orbit:  am  I  right  Cleonicus  ? 

Cleon.  So  very  good  is  your  Apprehenfion,  that  it  almoft 
makes  a  Defcription  of  the  Inftrument  unneceftary. 
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Euphrof  Not  fo,  indeed  ;  for  I  can  fcarce  tell  what  Ufe  that 
long  Wire  is  of  that  goes  through  the  Body  of  the  Comet,  or  of 
the  little  Ball  E  at  the  End  of  it ;  or  the  Meaning  of  the  large 
Circle  of  Stars,  though  I  partly  guefs  at  them  too. — — 

Cleon .  Thefe  Things  will  all  be  eafy  to  Euphrofyne  when  the 
Machine  is  in  Motion*,— —  Obferve,  when  I  turn  the  Winch, 
the  brazen  Comet  moves,  and  with  a  very  uneaqual  Pace  in  its 

elliptic  Orbit,  about  the  focal  Sun  at  S. — - -That  when  it  is 

neareft  the  Sun  (in  what  is  called  the  Perihelion  at  B)  it  moves 
very  quick, — — and,  on  the  contrary,  at  its  greateft  Diftance 
(or  Aphelion  at  A)  it  moves  extremely  flow ; — and  confequently, 
that  in  its  Return  to  the  Sun,  its  Motion  is  always  accelerated , 
and  conftantly  retarded ,  as  it  recedes  from  the  folar  Focus. 

Euphrof  All  this  I  obferve  and  underftand  with  Pleafure.— - 
But  now  for  the  Reafon  of  it,  Cleonicusy  if  I  muff  be  a  Philofo- 

pher,  let  me  be  a  rational  one  or  none  at  all.— - -Why  moves 

the  Comet  with  fuch  an  unequal  and  variable  Motion  ? — — — * 
When  it  is  got  fo  far  off,  what  brings  it  round  again,  or  why 
does  it  not  keep  on  increafing  its  Diftance  from  the  Sun,  and 
with  a  decreafing  Motion  arrive  at  laft  fomewhere  at  a  State 
of  Reft  ? 

Cleon .  Why,  truly,  my  Euphrofyne ,  thefe  are  very  reafon- 
able  Queries,  but  they  are  more  eafily  afked,  than  their  Solu¬ 
tions  are  to  be  underftood,  till  you  have  made  a  little  further 
Progrefs  in  the  Elements  of  Aftronomy.  I  can  only  fay  at  pre- 
fent,  that  one  Reafon  of  the  Comet’s  Motion,  is  the  Power 
of  Gravity ,  by  which  it  tends  towards  the  Sun  in  every  Place; 
and  becaufe  this  Power  is  greateft  when  the  Diftance  is  leaft, 
the  Comet  will  there  of  Courfe  move  quickeft  ;  and  at  greater 
Diftances,  where  the  Force  of  Gravity  is  lefs,  the  Motion  will  be 
retarded  and  become  flower  in  Proportion.  But  there  are  other 
Caufes  co-operating  to  produce  this  fort  of  Motion,  and  when 
they  are  explained  by  Experiments  hereafter  to  be  made,  you 
will  fee  the  Reafon  why  the  Comets  muft  neceflarily  return^ 
and  move  in  elliptic  Orbits. 

Euphrof  I  am  content  to  ftay  till  then,  though  I  fear  it  will 

be  a  pretty  while  firft.- . - . But,  Cleonicus ,  is  not  the  Ufe  of 

that  Wire  to  keep  the  Comet  in  the  Groove,  and  to  oblige  it, 
at  the  fame  Time,  to  move  about  the  Sun? 
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Cleon .  It  is  juft  the  Thing  you  mention ; - - and  farther, 

you  obferve  the  Part  of  the  W  ire  beyond  the  Comet,  grows' 
gradually  longer  as  the  Comet  approaches  the  Sun,  and  fhorter 
as  it  returns  from  the  Sun  ;  and  that  therefore,  it  does,  in  fome 
Jdeafure,  not  unaptly  refemble  the  Comet's  Tail  ? 

Euphrof.  Indeed  it  will  ferve  for  that  Purpofe  very  well,  and 
naturally  enough  reprefents  the  Rifmg  and  Encreafe  of  that 
wonderous  Exhalation,  as  the  Comet  approaches  to  the  Sun, 
and  its  gradual  Diminution  as  it  retreats  from  the  fame.— 
But  does  not  that  little  Ball  at  the  End  of  the  Wire,  anfwer 
fomewhat  like  the  fame  Purpofe  as  the  Bead  in  the  ftellated  Pla¬ 
netarium  for  the  apparent  Motion  of  V enus  ? 

Cleon .  In  part  it  does,  but  not  altogether. - Here  you 

are  to  fuppofe  an  Eye  placed  in  the  Sun  and  viewing  the  revolv¬ 
ing  Comet  in  its  Orbit ;  the  apparent  Motion  of  the  Comet  in 
this  Cafe,  would  be  (hewn  by  the  fmall  Ball  among  the  Stars  in 
the  Sky,  as  that  Ball  appears,  to  fuch  an  Eye,  to  move  by  the 
Stars  on  the  Circle  IK.  And  the  Inequality  of  the  apparent 
Motion  of  the  Comet  among  the  Stars,  is  much  greater  than 
that  of  its  true  or  real  Motion  in  its  Orbit. 

Euphrof.  Can  you  make  this  Matter  intelligible  to  fuch  a 
Novice  as  I  am,  think  you,  Cleonicus? 

Cleon.  I  make  no  Doubt  of  it ;  for  firft,  you  obferve  that  the 
true  Velocity  of  the  Comet  is  flower  in  its  Aphelion  at  A,  than 
in  the  Perihelion  at  B,  and  it  is  juft  fo  much  flower  as  the  Dif- 
tance  is  greater,  viz.  As  SA  is  greater  than  SB.  But,  fecondly, 
when  the  Comet  is  at  B,  in  its  neareft  Diftance,  it  is  flower  than 
the  fmall  Ball  upon  the  ftarry  Circle  at  L,  in  Proportion  as  the 
Diftance  of  the  Comet  SB,  is  lefs  than  the  Diftance  of  the  Ball 
SL.  Therefore,  upon  the  Whole,  by  the  Velocity  of  the  Comet 
at  its  greateft  Diftance  at  A  feen  from  the  Sun,  or  upon  this  In- 
ftrument,  is  as  much  lefs  than  the  apparent  Velocity  of  the  fame 
Comet  among  the  Stars  at  L,  when  the  Comet  is  neareft  of  all 
to  the  Sun  at  B,  in  Proportion  as  the  Square  of  the  greateji  Dif¬ 
tance  SA,  is  to  the  Square  of  the  leajl  SB. 

Euphrof.  If  I  do  not  nicely  underftana  your  Proportion  of 
Squares,  and  fuch  Things,  you  muft  excufe  me,  at  prefent. 

- 1  can  plainly  enough  fee  the  Difference  of  the  Motion 

in  thofe  two  Places  is  prodigiouffy  great,  and  an  extremely 
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pleafing  Phenomenon  it  is - But  fay,  Cleonicus ,  how  will  the 

Comet  appear  to  move  to  an  Eye  on  the  Earth,  to  us  for  In- 
flance,  when  the  next  comes  round  ? 

Cleon .  The  Comet  always  appears  to  us  to  move  in  a  great 
Circle  through  the  Heavens ;  to  go  forwards,  and  backwards 
at  Times  ;  to  rife  before,  and  fet  after  the  Sun  ;  and  fuch  other 
Phenomena  as  we  obferved  of  the  Planets,  which,  were  it 
neceffary,  we  might  explain  in  the  lame  Manner  as  was  then 
done ;  but  of  thefe  Things  I  fhall  give  you  a  more  particular 
Account  when  the  next  Comet  appears,  and  illuftrate  each  Phe¬ 
nomenon  by  Experiments  on  the  Comet  itfelf. 

Euphrof.  Truly,  you  almoft  make  me  wiih  for  the  Comet's 
Return ;  the  Thing  which  before  filled  me  with  Apprehenfion 
and  Horror,  you  have  now  rendered  not  only  not  dreadful,  but 
even  defirable. 

Cleon .  It  is  always  one  good  Effedl  that  Philofophy  has,  to 
deliver  the  Mind  from  the  Infamy  of  Ignorance,  and  thofe  bafe 
Sentiments  and  llavifh  Fears  that  continually  fubjedt  it  to  unne- 
ceilary  Pain  and  Anxiety.  In  fhort,  it  gives  the  ingenious  and 
liberal  Mind  a  Pleafure  in  viewing  thofe  Phenomena  of  Won¬ 
der-working  Nature,  which  vulgar  and  fuperflitious  Souls  con- 
ftrue  into  direful  Omens  and  Prodigies  of  Fate;  and  fcare 
themfelves,  and  their  unthinking  Neighbours,  with  Notions  of 
divine  Wrath  and  Judgment  much  oftner  than  there  is  Occa- 
flon  for. 

Euphrof.  You  fpeak  Truth  undoubtedly;  yet  our  Frame  will 
be  fomewhat  fhaken  at  fuch  amazing  and  unufual  Appearances. 

_ X  think  you  faid  the  next  Comet  will  appear  in  the  Winter 

of  the  Year  1757  ;  I  fuppofe  that  is  fhewn  by  the  Motion  of  the 
Hand  H,  of  the  Circle  GH,  divided  into  75  J-  equal  Parts,  over 
which  it  moves,  I  fee,  in  one  Revolution  of  the  Comet. 

Cleon.  That  is  the  very  Cafe;  for  you  obferve  when  the 
Comet  is  neareft  the  Sun  at  B,  the  Index  H  of  the  Circle  of 
Years,  points  to  the  Beginning  of  that  Circle,  or  O  ;  after 
which,  as  the  Comet  revolves,  the  Index  points  to  JO,  20,  30, 
CV.  {hewing  the  refpedlive  Places  of  the  Comet  for  every  ten 
Years  of  the  Period.  And  fmce  in  1682,  this  Comet  was  in 
its  Perihelion  at  B,  it  will  be  at  its  Aphelion  at  A,  in  half  the 
Time  of  the  Period,  viz.  37  |  Years,  which  was  in  the  Year 

%  172°, 
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1720  ;  therefore  if  to  this  we  add  the  other  Half,  it  will  bring 
it  again  to  its  Perihelion  B,  which  will  be  1757  4-,  or  rather  in 
the  Spring  of  the  Year  1758;  but  for  the  particular  Time  to 
-a  W eek  or  a  Month,  we  cannot  anfwer ;  it  is  fufficient  that  at 
prefent  we  can  predict  a  Comet  will  nearly  about  that  Time 
return. 

Euphrof.  Well,  Cleonkus ,  I  cannot  fay  but  your  Comet arium 
gives  me  an  agreeable  Foretaffe  of  the  exquifite  Pleafure  that 
fuch  a  Phenomenon  will  afford  me  when  it  happens  in  Reality. 
■ —  But  my  Curiofity  is  not  yet  quite  fatisfied ;  methinks  I  fhould 

be  glad  to  fee  the  Infideof  this  Inftrument, - could  you  oblige 

me  in  this  Refpebf  without  too  much  Trouble  ? 

Cleon.  Nothing  is  more  eafy —  I  only  take  ofi  the  Wire  and 
Index;  it  is  then  but  a  common  Box — I  unlock  and  lift  up  the 
Lid,  and  you  fee  the  Simplicity  of  the  Mechanifm  at  once. 

'  Euphrof.  There  is  but  a  fmall  Matter  of  it,  indeed, —  only- 
two  circular  and  two  oval  Wheels,  as  I  may  call  them  ;  I  fhould 
have  thought  there  muft  have  been  more  Work  neceflary  to 
have  produced  fuch  an  inequable,  yet  regular  and  extraordinary 
Motion,  as  that  of  a  Comet. 

Cleon.  *  On  the  long  Piece  of  Wood  AB,  are  placed  two 
circular  Wheels,  EF  and  IH,  the  firft  of  thefe  is  turned  by  the 
Worm  or  endlefs  Screw  G,  by  the  Handle  K  :  The  Axle  CD 
of  this  Wheel  goes  through  the  Lid,  and  carries  the  Hand  FI 
over  the  Circle  of  the  Cornet's  Period.  (See  Plate  X.)  The 
fecond  Wheel  IH  above,  and  the  elliptic  Wheel  LM,  below  the 
Bar  AB,  are  both  fixed  on  the  fame  Axle,  and  therefore  muft 
both  move  together.  The  other  elliptic  Wheel  NO,  is  conedted 
with  the  former  by  a  Cat-gut  Line  in  a  Groove  made  in  the 
Perimeter  of  each  oval  Wheel.  And  the  Axle  P,  fixed  in  the 
Focus  of  this  Wheel,  does  alfo  go  up  through  the  Lid  or  Cover, 
and  carries  the  Wire  and  Comet  upon  it,  as  you  faw  on  the 
Top  of  the  Inflrument.  Now  it  is  to  be  obferve<f,  that  the 
Edge  of  the  fecond  Wheel  NO,  is  conflantly  applied  to  that  of 
the  firft  Oval  LM,  and  is  moved  by  it  always  at  unequal  Dis¬ 
tances  from  the  Center,  or  rather  Focus  Q,  and  therefore  the 
Motion  muff  needs  be  very  unequable,  while  that  of  the  circular 

Wheels 
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Wheels  is  conffantly  the  fame.  Whence  by  this  Contrivance^ 
an  equal  Motion ,  you  fee,  produces  a  very  unequal  one }  which' 
is  a  Sort  of  mechanic  Paradox. 

Euphraf.  Truly  it  is,  Cleonicus ,  and  I  could  never  have  thought 
which  Way  it  was  to  be  done ;  and  I  cannot  but  admire  the 
fingular  Strudbure,  and  curious  Mechanifm  of  the  Parts  - — — 
To  fee  an  uniform  Motion  in  the  circular  Wheels  — A  differed! 
Motion  in  every  different  Part  of  the  firff  oval  Wheel,  and  yet 
in  the  fame  Part  the  Motion  is  uniformly  and  always  the  fame 
* — And  laffly,  to  fee  fo  very  unequal  a  Motion  in  every  Part 
of  the  fecond  Oval ;  I  fay,  to  obferve  fo  many  variable  and 
diffimilar  Effedb  in  fo  fmall  and  fimple  an  Jnftrument  ;  and  at 
the  fame  Time  explanatory  of  the  moff  unufual  and  extraor¬ 
dinary  Phenomena  of  the  Syffem,  is  what  inftrudfs  and  enter¬ 
tains  me  beyond  any  Thing  I  could  have  imagined.- —  But  I 
fear  I  have  kept  you  too  long  upon  a  Subjedb,  which,  howe¬ 
ver  new  and  engaging  to  me,  may  in  fome  Degree  prove  te¬ 
dious  to  you,  who  underftand  it  fo  well. 


(  ”4  ) 
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PART  II. 


DIALOGUE  I. 

Of  the  MOON. 


U  R  la#  Converfation,  Cleonicus ,  concluded  our 
Speculations  of  the  larger  Coeleftial  Bodies  of  the 
Syflem,  viz.  the  Primary  Planets  and  Comets ;  the 
Order  of  our  Method,  I  prefume,  brings  us  now 
to  thofe  of  the  Secondary  Clafs . 

Cleonicus .  Yes,  as  we  have  confidered  the  Sun  the  Center  of 
the  Great  Syftem,  about  which  the  Chorus  of  the  large#  Pla¬ 
nets  move ;  fo  now  we  fhall  proceed  to  confider  the  Bodies  of 
fome  of  thofe  Planets  as  the  Center  of  a  leffer  Syftem  of  Se¬ 
condaries  :  And  of  thefe  we  have  but  three,  viz.  the  Earthy 
1 Jupiter ,  and  Saturn. 

Euphrof  To  the  Earth  you  aflign  one  Moon;  to  Jupiter y 
four ;  and  to  Saturn ,  five,  if  I  remember  right. 

Cleon .  ?Tis  very  right :  Of  thefe  we  will  difeourfe  in  Or¬ 
der,  beginning  with  the  Moon  pertaining  to  the  Earth  ;  which 
as  it  is  the  neareft  of  all  the  heavenly  Bodies  to  us,  fo  it  ap¬ 
pears  the  moft  perfe£I,  either  by  the  Eye  or  Glafs;  and  ex¬ 
ceeds  even  the  Sun  itfelf  in  its  apparent  Magnitude.  No  Won¬ 
der,  therefore,  Mofes  fliould  call  it  a  great  Light. 

Euphrof  I  remember  Milton’s  Defcription  of  the  Creation 
of  the  Moon,  which  is  very  beautiful.  Having  deferibed  that 
of  the  Sun,  he  fays, 

• - Lefs 
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- — — — — - —  Lefs  bright  the  Moon, 

But  oppofte  in  level!  ’d  JVeJi  was  fet. 

His  Mirror  with  full  borrowing  her  Light 
From  him ,  for  other  Light  foe  needed  none 
In  that  AfpeH,  and fill  that  Difance  keeps 
Fill  Night :  Then  in  the  Eaf  her  Burn  fhe  Jhines 
Revolv’d  on  Heav’ns  great  Axle ;  and  her  Reign 
With  thoufand  leffer  Lights  dividual  holds. 

With  thoufand  thoufand  Stars  that  then  appear’d 
Spangling  the  Hemifphere . - 


Cleon.  To  your  Defcription  from  Milton ,  I  (hall  add  that  of 
i  Mr.  Cowley ,  which  has  a  peculiar  Beauty  and  Sweetnefs. 


He  fmooth’d  the  rough-caf  Moon  s  imp  erf  ell  Mold , 
And  comb’d  her  beamy  Locks  with  facred  Gold ; 

Be  thou ,  faid  he^  Ahieen  of  the  mournful  Nighty 
And  as  he  fpoke ,  foe  rofe  o’ er- clad  with  Light  ; 
With  thoufand  Stars  attending  on  her  Brain , 

With  her  they  rife ,  with  her  they  fet  again. 


i 


i 


Euphrof.  This  is  a  fweet  Defcription  indeed  ;  but  let  us 
have  a  little  Philofophy  with  the  Poetry.  I  have  a  great  many 
Queflions  to  afk  about  the  Moon  ;  and  pray,  in  the  firfi  Place, 
what  Diftance  may  (he  be  from  the  Earth  ? 

Cleon.  The  true  Difance  of  the  Moon  from  the  Earth  is 
always  variable;  being  fometimes  greater,  fometimes  lefs ;  but 
when  nearefl,  fhe  is  diftant  from  us  about  two  hundred  and 
twenty  thoufand  Miles. 

Euphrof.  Well,  the  next  Queftion  of  Courfe  is  of  her  Mag¬ 
nitude. 

t 

Cleon.  The  Moon  is  in  Diameter  two  thoufand  one  hundred 
and feventy-five  Miles.  Wherefore  the  Moon  is  about  50  Times 
lefs  than  the  Earth. 

Euphrof.  But  as  I  remember,  fhe  is  near  as  big  as  the  Pla¬ 
net  Mercury. 

Cleon .  Yes,  fhe  is  fo;  but  Mercury  being  above  one  hundred 
and  forty  Times  farther  from  us,  is  the  Reafon  why  he  appears 
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fo  fmall,  and  fhe  fo  large,  in  Companion  of  each  other. 

Euphrof.  What  is  the  precife  Time  of  her  Revolution  about 
the  Earth  ? 

Cleon .  She  moves  from  Weft  to  Eaft,  in  about  27  Days,  fe- 
ven  Hours,  and'  43  Minutes. 

Euphrof.  I  think  there  is  no  other  apparent  Motion  of  the 
Moon  but  that  each  Day  from  Eaft  to  W eft,  which,  I  pre¬ 
fume,  you  impute  to  the  daily  Motion  of  the  Earth  about  its 
Axis. 

Cleon .  You  are  right  in  what  you  fay  laft;  but  even  the 
Moon’s  periodical  Motion  about  the  Earth,  is  apparent  enough, 
if  well  obferved  :  For,  fuppofe  the  Moon  were  this  Night  juft 
by  any  fixed  Star,  if  you  obferve  her  To-morrow  Night  at  the 
fame  Time,  you  will  fee  her  at  a  confiderable  Diftance  from 
that  Star  towards  the  Eaft;  and  the  fecond  Night  twice  as  far 
Eaftward;  and  fo  on,  till  fhe  has  performed  a  Revolution,  and 
comes  in  Conjunction  with  the  Star  again;  advancing  each 
Day  a  very  fenfible  Diftance  Eaftward. 

Euphrof  This  is  an  Obfervation  I  fhall  be  very  well  pleafed 
with,  and  will  prove  it  the  firft  Opportunity.  But,  pray,  Cle- 
cnicus ,  has  the  Moon  any  other  Motion  but  that  about  the 
Earth  now  mentioned  ? 

Cleon.  Yes,  file  moves  about  her  own  Axis  too. 

Euphrof  In  what  Time  ? 

Cleon.  Juft  in  the  fame  Time  as  fhe  moves  round  the  Earth. 

Euphrof.  Indeed!  Why  the  Moon  has  fomething  very  fur- 
prizing  and  peculiar  in  her  Motion. 

Cleon.  She  has  fo ;  her  Days  and  Months  are  of  an  equal 
Length  ;  which  can  be  laid  of  no  other  Body  in  the  Heavens  that 
we  know  of. 

Euphrof.  But  how  do  you  prove  this,  by  any  Method  that  I 
can  underftand? 

Cleon,  Yes,  very  eafily;  for  con  fide  ring  the  Moon  as  a  Globe 
revolving  round  the  Earth  as  a  Center,  having  its  Superficies 
all  over  variegated  with  light  and  dark  Parts,  it  will  from  thence 
be  eafy  to  conceive,  that  if  different  Parts  of  the  Superficies 
be  at  any  Time  turned  towards  the  Earth,  it  will  by  that 
Jvleans  be  very  difcernablc  to  a  Spectator  at  the  Earth. 

Euphrof. 
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Euphrof  Undoubted  it  would,  from  the  different  Appearance 
of  thofe  Parts  or  Spot. 

Cleon,  But  you  know  this  would  neceffarily  be  the  Cafe5 
were  the  Moon  to  be  view’d  in  different  Parts  of  her  Orb, 
Ij  fuppoftng  {he  had  no  other  Motion. 

Euphrof.  I  conceive  it  would,  for  all  the  Part,  or  Hemifphere, 
turned  towards  us  in  one  Part  would  be  quite  hid  from  us  in 
the  oppoftte  Part  ;  and  all  the  Parts  vifible  in  the  firfb  Cafe 
muff  be  now  inviftblc. 

Cleon.  Very  good,  my  Euphrofyne :  But  Price  you  obferve 
that  in  what  foever  Part  of  the  Orbit  the  Moon  is  in,  the  fame 
]  Face,  or  the  fame  Appearance  of  Spots  is  always  obferved, 
without  any  feniible  Variation,  fhe  muff  of  N eceftity  have  fuch 
a  Motion  about  her  own  Axis  as  turns  every  Moment  fo  much 
of  her  Superficies  from  our  View,  as  is  turned  to  us  by  her 
periodical  Motion;  that  is,  file  mull  move  in  the  fame  Time 
about  her  Axis  as  fire  does  about  the  Earth. 

Euphrof.  Your  Reafoning  is  certainly  very  juft,  and  amounts 

ito  a  Demonftration.  But  why  muft  it  be  fo?  Why,  Cleoni- 
cus ,  was  it  not  permitted  us  to  fee  the  other  Half  of  the  Moon’s 
I  Surface? 

Cleon .  The  Almighty  only  knows!  Any  other  diurnal  Mo- 

Ilion  but  what  it  has  would  have  gratified  our  Curioftty  with 
that  pleafing  Profpcdf,  from  which  we  are  now  eternally  ex¬ 
cluded.  But  as  it  may  not  only  be  fatisfaeftory,  but  alfo  in-, 
ftruclive  to  fee  this  Matter  reprefented  in  the  Planetarium ,  from 
the  fame  Caufe  as  produced  in  the  Heavens,  viz.  the  Power 
:i  of  Attradlion  —  Therefore,  you  obferve,  on  the  central  Part 
I  place  the  Earth,  and  at  a  Diftance,  on  a  proper  Stem  I  fuf~ 
pend  an  Ivory  Ball  by  a  String,  fo  that  it  is  free  to  move  any 
1  Way.- — But  now  the  Machine  is  in  Motion.  You  obferve  the 
(  Ball  which  reprefents  the  Moon  keep  moving  about  the  cen- 
j  tral  Earth,  but  ever  with  the  fame  Part  towards  it,  while  the 
Earth  itfelf  is  conftantly  turning  all  Parts  of  its  Surface  to- 
|  wards  the  Moon. 

Euphrof.  I  can’t  but  obferve  it  with’ equal  Curioftty  and 
Wonder.  But  you  know  my  inquifttive  Temper,  and  you 
muft  (hew  me  the  Reafon  of  the  Thing  before  I  fhall  be  la- 
i  ti sired. 

Cleon* 

m- 
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Clean.  I  am  never  better  pleafed  than  to  find  fuch  a  Difpo- 

fition  in  Pupils.- - You  are  foon  convinced  of  the  Reafon  of 

this  Phenomenon — I  take  the  Earth  off  from  a  fmall  Stem  of 
Steel,  which  is  an  artificial  Magnet ,  and  there  is  a  Piece  of  a 
natural  Magnet  within  the  Ball  or  Moon,  and  the  Power  of 
Magnetifm  here  caufes  the  Moon  always  to  fhew  or  turn  the 
fame  Part  towards  the  central  magnetic  Earth  juft  as  it  is  ef¬ 
fected  by  the  Power  of  Gravity  in  the  Heavens.  —  Hence  not 
only  one  Half  of  the  Moon  is  conftantly  hid  from  us,  but  our 
Earth  is  alfo  at  the  fame  Time  unfeen  by  thofe  who  inhabit  that 
invifible  Lunar  Hemifphere ,  for  you  will  ealily  underftand  that 
thofe  we  cannot  fee  can  never  fee  us. 

Euphrof  That  is  a  very  plain  Cafe  —  and  one  Thing  more 
I  obferve,  Cleonicus ,  and  that  is,  the  Side  of  the  Moon  next 
to  the  Earth  is  never  dark ;  for  it  is  always  illumined  by  the 
Sun’s  direct  Beams  on  one  Part,  or  by  thofe  Rays  reflected 
from  the  Earth  on  the  other. 

Cleon .  \Vhat  you  fay  is  very  true ;  the  Earth  is  (as  I  may 
truly  fay)  a  noble  Moon  to  thofe  Lunarians  who  are  bleffed 
with  a  Sight  of  it.  —  Our  full  orbed  Earth  is  a  Moon  more 
than  fixteen  Times  as  large  to  them  as  their  puny  Moon  is  to 
tIS> _ They  alfo  fee  the  pleafmg  Appearance  of  Land  and  Wa¬ 

ter,  fiery  Meteors,  Clouds,  nay  our  Towns  and  Cities  are 
fecn  by  them,  (if  they  did  but  know  it)  in  each  Revolution 

on  the  Earth.  , 

Euphrof  Well,  I  almoft  envy  them  the  Pleafure. — But  let 
us  make  the  moft  of  that  Part  of  the  Moon  we  are  permitted 
to  fee,  which  if  you  pleafe  to  ftiew  me  thro’  a  Telefcope  as  you 
promifed,  I  am  perfwaded  it  will  afford  me  an  agreeable  and 
delightful  SpeCtacle. 

Cleon.  That,  my  Euphrofyne ,  IT1  readily  do ;  and  through 
inch  a  Telefcope  as  will  juft  take  in  at  one  View  her  full  en¬ 
lightened  Orb,  which  now  you  fee  riling  with  fuch  Majefty, 
and  advancing  up  her  arched  Path  with  folemn  Pace  in  yonder 

eaftern  Sky. 

Euphrof  I  fee  her;  fhe  is  juft  rifen,  large,  bright,  and  full 
faced  ;  pray,  fix  the  Tube  at  this  Window,  and  we  may  view 
her  without  ftirring  from  our  Place. 


Cleon, 


Phases  of  the  Moon. 
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Cleon .  I  will. - ’Tis  fixed,  and  ready:  View  her  various 

j  Face. 

Eupbrof  I  am  impatient  to  peep. — But,  Heavens !  what  do  I 
|  fee !  a  large  Map  offome  diftant  World  ;  or  rather,  an  huge  ter- 
reftrial  Globe  J  for  a  Globe  it  fee  ms  to  be  very  plainly,  and  not 
|  a  flat  Surface  as  it  appears  to  the  Eye. — What  are  thofe  fpacious 
\  fhining  Traits,  thofe  large  and  obfcure  Regions?— Thofe  very 
1  bright  Spots  that  feem  like  Stars,  filming  out  of  the  darker 
E  Parts,— -particularly  that  remarkable  large,  round  Spot,  towards 

I  the  lower  Part  of  the  Orb,  which  fhines  with  a  Heady  Luflre 
above  the  Reft,  encircled  with  a  dufky  Ring,  from  which  pro¬ 
ceed,  as  it  were,  Streams  or  Streaks  of  Light. - 1  never  be¬ 

fore  faw  fo  curious  a  Piiture  in  the  heavenly  Bodies,  or  Land- 
fcape,  or  what  (hall  I  call  it  ? — I  could  feaft  my  greedy  Eyes  ’till 
Morning  with  the  delightful  ProfpeCf !  —  Say,  Cleonicus ,  does 
f:  it  not  look  like  an  inhabited  World  ?  Tell  me  the  Opinion  of 
1  the  Philofophers  on  this  curious  SubjeCL 

Cleon.  I  will.* - They  judge  the  Moon  to  be  a  Globe  like 

<  our  Earth,  inhabited  with  various  Species  of  Animals,  in  vari- 
(  ous  Degrees  of  Perfection.  The  bright  Parts,  they  fay,  muft 
(  be  various  Regions  of  Land ,  fhining  by  the  reflected  Light  of 
t  the  Sun ;  the  dark  Parts,  Oceans ,  Seas,  and  Rivers ,  which,  as 
|j  they  abforb  the  Light,  muft  needs  appear  dark.  Thofe  bright 
c  Spots  amid  the  darker  Parts  are  Iflands  in  the  Seas,  and  Moun¬ 
ts;  tain  Tops,  gilded  with  folar  Beams.  The  large  round  Spot 

I  you  admired,  is  a  prodigious  Mountain,  elevating  its  towering 
Head  from  a  deep  and  darkfome  Vale  furrounding  it  j  the  bright 
Streaks  are  Ridges,  and  Chains  of  Mountains,  which  extend 
[  themfelves  therefrom  towards  different  Parts,  and  to  vaft  Dif- 
;  tances. 

Eupbrof.  Surprizing  all !  Land  and  Sea,  Mountains  and 
I  Vales,  in  the  Moon!  Wonderous  Similitude  to  our  Earth  ! 
What  would  the  Poets  have  faid  ?  How  beautifully  would  they 
have  defcribed  this  pleafing  Theme,  who  were  fo  lavifh  in  the 
Praifes  of  Parnajfus  and  Helicon ,  and  Tempe’s  pleafant  V ale  ? 
Cleon.  They  would  have  been  proud  of  fuch  a  SubjeCt  no 
L  Doubt.  The  Phafes,  and  Spots  of  the  Moon,  have  been 

thought  a  Theme  not  unworthy  the  Mules,  as  appears  in  the. 
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Strains  of  fome  of  our  modern  Poets.  Of  whom,  thus  Mr» 
Brown. 


Regard  the  Sfots  which  mark  the  lunar  Face^ 

Her  Figure  changing  in  her  monthly  Race . 

A  Crefcent  now ,  but  feebler  Light  fhe  yields ; 

Now  half  her  Dijk  her  bounteous  Brother  gilds » 

Now  rifing  in  the  Eajly  full-crF d  fhe  glows , 

And  o’er  the  Night  her  ftlver  Mantle  throws . 

Fhe  Roughnefs  on  her  broken  Edge  reveals  ; 

Her  Surface  maftd  d  with  Vales ,  and  pointed  Hllls.- 
Her  brighter  Parts ,  the  Sage  mountaineous  deems ; 

Her  darker ,  Oceans,  Seas,  and  ample  Streams. 

Euphrof  Well,  I  give  you  my  Word,  Cleonicus ,  if  you  fay 
much  more,  I  fhall  fcarce  forbear  wifhing  myfelf  there,  to  view 
the  vaft  Countries ;  to  fee  what  Sort  of  People  inhabit  them 
to  obferve  their  various  Animals,  their  Trees,  and  Plants, 
their  Arts  and  Sciences,  their  Seafons  and  Weather;  for  all 
thofe  Things,  I  prefume,  you  allow  are  there  as  well  as  here. 

Cleon .  Mod:  Philofophers  do  allow  it,  but  fome  deny  the 
dark  Parts  to  be  Seas,  and  fay  they  are  either  Vales  and  deep 
Caverns,  or  elfe  Land,  of  fuch  a  Mould  as  will  not  reflect 
Light  enough  to  make  it  look  bright  like  the  Reft.  They  alfo 
deny  there  is  any  Atmofphere,  or  Body  of  Air  about  the  Moon, 
and  therefore  no  Vapours  or  Rain,  &c, 

Euphrof.  Indeed,  Cleonicus :  Pray,  if  there  be  no  Air,  how 
do  the  Inhabitants  and  Animals  live?  and  if  no  Rain,  how  do 
Trees  and  Plants  grow? 

Cleon .  I  can’t  tell  what  Anfwer  they  would  make  to  fuch 
Queries.  Sure  I  am,  that  Animals  and  Vegetables  like  ours, 
cannot  live  or  grow  where  there  is  no  Air  nor  Rain ;  and  there¬ 
fore  they  muft  be  either  different  from  ours,  or  none  at  all ; 
which  Suppofition  will  make  the  glorious  Orb  of  the  Moon  of 
very  little  Confequcnce  to  us,  and  none  at  all  to  itfelf ;  an 
huge,  but  uninhabited  Wild  of  barren  Hills  and  gloomy  Vales: 
A  Notion  of  it  quite  unworthy  its  Maker. 

Euphrof.  The  Philofophers  then,  I  find,  are  not  agreed  what 
Ijpnd  of  Entertainment  the  Moon  will  afford  one,  and  ’till 

they 
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>  they  are,  I  fhall  wave  all  Thoughts  of  going  thither.  The 
£  next  Thing  I  would  require  of  you,  is  how  it  comes  to  pafs, 
j  the  Moon  every  Month  puts  on  fuch  a  Variety  of  Faces,  ap- 
[  'pearing  now  full)  now  halved ,  then  horned ,  and  not  at  all  when 
new  ?  But  I  recollect  myfelf  ;  you  explained  thefe  Appearances 
in  the  Planet  Venus ,  and  thofe  of  the  Moon,  I  prefume,  happen 
;  after  the  fame  Manner. 

Cleon .  They  do;  hut  it  will  be  worth  while  to  be  a  little  more 
|  particular  in  explaining  the  lunar  Phafes.  You’ll  eafily  conceive 
t  the  Reafon  of  them  from  this  little  Scheme;  where  you  fee  the 
large  Sun  darting  forth  his  Beams,  which,  at  the  vaft  Diftance 
of  the  Earth  and  Moon,  fall  nearly  parallel  on  them.  T  is  the 
Earth,  and  A,  B,  C,  D,  E,  F,  G,  H,  the  Moon  in  feveral  Parts 
ef  its  Orbit  circling  round  it.  Here  firft  you  obferve,  that 
Half  ©f  the  Earth  and  Moon,  which  is  towards  the  Sun,  is 
wholly  enlightened  by  it,  and  the  other  Half,  which  is  turned 
from  it,  is  totally  dark. 

Euphrof  This  I  apprehend  very  well,  it  being  evident  from 
the  Figure. 

Cleon.  Confequently  the  Moon,  when  it  is  in  the  Pofition 
A,  that  is,  in  Conjunction^  or  exa£tly  between  the  Earth  and 
Sun,  will  have  all  her  enlightened  Part  turned  towards  the  Sun, 
and  all  her  dark  Part  towards  the  Earth ;  in  which  Cafe  we 
cannot  fee  her,  and  is  therefore  faid  to  be  a  new  Moon. 

Euphrof.  I  take  you  very  well ;  pray  go  on. 

Cleon.  When  the  Moon  has  gone  from  A  to  B,  then  if  that 
Half,  b  a  r,  which  is  turned  to  the  Earth,  a  fmall  Portion  of 
her  Surface  is  enlightened,  as  a  and  will  appear  of  the  Form 
reprefented  at  B,  in  the  other  Scheme,  ( fee  Plate  XIII.)  which 
fhe  ws  you  the  Phafes  of  the  Moon. 

Euphrof  Very  good;  and  now,  Cleonicus ,  I  fuppofe  you  fay 
the  Moon  is  horned ,  from  the  Figure  fhe  makes  ;  do  you  not? 

Cleon.  Yes,  my  Euphrofyne ,  fhe  is  then  faid  to  be  horned  ok 
corniculated ,  which  is  all  one;  but  fhe  becomes  gradually  lefs 
and  lefs  as  fhe  approaches  to  C,  in  which  Situation  fhe  is  faid 
to  be  in  her  Quadratures  or  Square  to  the  Sun ;  and  then  one 
Half  of  that  Part  towards  the  Earth  is  enlightened,  and  ap¬ 
pears  as  at  C  among  the  Phafes.  She  is  now  faid  to  be  dicho - 
iwiizcd ,  bifcCteds  or  a  Half  Moon . 
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Euphrof.  And  thus  when  fhe  comes  to  D,  I  fee  the  greateft- 
Part  of  that  Half  towards  us  is  enlightened,  and  appears  of 
the  fame  Face  as  at  D  in  this  other  Scheme;  and  what  Name 
have  you  for  it  then,  pray  ? 

Cleon.  She  is  then  faid  to  be  gibbous-,  and  this  Phafe  or  Af- 
pedf  increafes  till  fhe  comes  to  the  Situation  E,  where  fhe  is 
in  Oppofition  to  the  Sun,  and  confequently  turns  all  her  illumi¬ 
nated  Surface  to  the  Earth,  and  fhines  with  a  full  Face ,  as  you 
now  behold  her;  for  which  Reafon  fhe  is  called  a  Full  Moon . 

Euphrof  All  this  I  conceive  perfedlly  well  from  the  Schemes; 
and  alfo  I  fee  that  as  fhe  pafTes  the  other  Half  of  her  Orbit, 
from  E  by  F,  G,  and  H  to  A  again,  fhe  puts  on  the  fame 
Faces  as  before,  but  in  a  contrary  Order  and  Pofition. 

Cleon.  Very  good.  Sifter;  I  fee  you  have  a  right  Notion' 
of  the  Matter,  and  need  nothing  further  to  be  faid  on  this 
Head.  I  doubt  not  alfo,  but  you  will  eafily  conceive  that  when 
fhe  is  new ,  and  feen  in  the  fame  Part  of  the  Heavens  with  the 
Sun,  fhe  mu  ft  needs  rife  and  fet  with  the  Sun ;  as  on  the  con¬ 
trary,  when  fhe  is  at  E,  a  full  Moon,  being  exadfly  in  an  op~ 
pofite  Part  of  the  Heavens  to  the  Sun,  fhe  muft  then  rife  when 
the  Sun  lets,  and  fet  when  he  rifes. 

Euphrof.  Yes,  this  I  eafily  underftand;  but  am  at  a  Lofs  to 
know  the  Time  of  her  Rifing  and  Setting  in  any  other  Si¬ 
tuation.. 

Cleon.  No  Wonder  if  you  are,  fince  it  is  always  variable  ; 
but  this  much  you  may  know,  that  all  the  while  the  Moon  is 
pafiing  from  A  by  C  to  E,  fhe  is  to  the  Eajl  of  the  Sun,  and 
rifes  and  fets  after  him ;  but  in  going  from  E,  by  G,  to  A, 
fhe  is  JVeJl  of  the  Sun,  and  rifes  and  fets  before  him:  Always 
jhimng  fucb  a  Part  of  the  Night  as  is  proportional  to  the  illuminated 
Part  of  her  Surface  towards  us. 

Euphrof.  Dear  Brother,  I  am  pleafed  when  I  can  get  but  a 
general  Idea  of  Things;  to  know  but  fomething  is  infinitely 
more  fatisfa&ory  than  abfolute  Ignorance. — But  the  Night  is  far 
advanced,  pray  anfwer  me  one  or  two  Queftions  more  very 
briefly  :  Is  not  that  a  reflected  Light  with  which  the  Moon  fhines 
thus  pleafantly  ? 

Cleon.  It  is;  and  therefore  fo  exceeding  weak  and  languid, 
in  Companion  of  the  Sun’s  Light,  that  the  greateft  Burning- 

Glafs 
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Glafs  will  not  collect  enough  to  make  a  fenfible  Warmth . - * 

And  thofe  who  have  made  the  Computation,  fay,  the  Full-moon 
Light  compared  with  Day  Light  is  ninety  thoufand  Times  lefs  than, 
it.  Of  the  full  Moon,  and  her  borrowed  Light,  thus  Mr. 
Raker. 

When  God  appoint r,  the  horned  Moon  reneivs 
Her  warning  Lights  and  her  whole  Vifage  fhews , 

Fulfils  her  Courje  in  Circles  yet  unknown , 

And  chears  Mankind  with  Lujlre  not  her  own . 

Univerfe. 

Euphrof.  Chears  Mankind  indeed  !  -- — —  But,  pray,  has 
not  the  Moon  a  very  great  Influence  on  the  Earth  and  Plants, 
and  Animals  thereon  ? 

Cleon .  It  would  be  en.dlefs  to  recount  all  the  fenfelefs  Whim- 
lies  that  have  poflefled  the  Noddles  of  the  credulous  Vulgar,  in 
this  Refpedf.  Hudibras  is  very  witty  on  this  Subject,  and  very 
defervedly. 

„  -  *■  x 

4  ■  '  a-  v 

Floe  Efueen  of  Nighty  whofe  vafl  Command 
Rules  all  the  Sea  and  half  the  Land , 

And  over  moifl  and  crazy  Brains , 

In  high  fpring  Tides ,  at  Mid-night  reigns . 

Tho’  we  are  not  to  imagine  that  becaufe  fome  have  afcribed  too 
much  Dominion  to  the  Moon,  fhe  has  none  at  all ;  by  her  Near- 
nefs  to  the  Earth,  fhe  very  much  affedfs  the  Air  by  the  Power  of 
Gravity,  and  caufe  fuch  Alterations  therein  as  have,  doubtlefs, 
confiderable  EfFedls  thereon,  with  Refpedf  to  the  Weather  at 
fundry  Times.  Alfo,  fhe  muff  be  allowed  to  have  fome  Influ¬ 
ence  on  the  Syftem  of  Humours  and  Juices  in  the  Bodies  of 
Plants  and  Animals,  fince  we  find  the  Ebbing  and  Flowing  of 
the  Sea  are  certainly  the  EfFedfs  of  her  Attradfion  (aswefhall 
more  particularly  confider  hereafter.) 

Her  defliri d  Rule ,  o'er  Ocean  Jhe  prefides , 
find  pours  upon  the  Shore  her  lagging  Tides* 

Univerfe. 

%  ^  .  ‘  * 
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Enphrof  Well,  be  that  as  it  will,  I  am  not  much  concerned. 

_ _ ’Tis  fufficiently  late,  but  the  Moon,  like  a  Mid-night  Suny 

invites  us  with  her  ferene  and  pleafant  Luftre,  yet  to  refill:  the 
Laws  of  tyrant  Nature,  and  banifhes  Sleep  from  my  Eyes;  the 

Bed  is  a  gloomy  Idea. - 1  could,  methinks,  fpend  the  -whole 

Night  in  walking  over  the  pleafing  fhady  Scenes  of  the  Park  — 
but  Family  Order  forbids  it. 

Cleon.  Such  a  Moon-light  Night  is  extremely  delightful  in¬ 
deed  1  The  Poets  were  fenfible  of  this,  and  have  nobly  deferibed 
the  Pleafures  thereof.  Thus  antient  Homer  y 

So  when  the  Moon ,  refulgent  Lamp  of  Night , 

O'er  Heav'n’s  clear  Azure  fpreads  her  facred  Lights 
JVhen  not  a  Breath  dijlurbs  the  Deep  fereney 
And  not  a  Cloud  o' ercafts  the  folemn  Scene  % 

Around  her  Throne  the  vivid  Planets  roll , 

And  Stars  unnumber'd  gild  the  glowing  Pole. 

O'er  the  dark  Trees  a  yellower  Ter  dure  Jhedy 
And  tip  with  Silver  ev'ry  Mountain's  Heady 
Then  Jhine  the  Valesy  the  Rocks  in  Profpefi  rife  ; 

A  Flood  of  Glory  burfs  from  all  the  Skies ; 

The  confcious  Swains  y  rejoicing  in  the  Sight9 
Eye  the  blue  Vault ,  and  blefs  the  ufeful  Light . 


DIALOGUE  II. 


Of  the  Moons  or  Satellites  of  Jupiter  and 

Saturn. 


Cleonicus. 


WELL,  Euphrofyney  how  are  you  difpofed  to  fpend  this 
Evening?  you  fee  ’tis  like  to  be  a  very  fine  one. 

Euphrof.  You  feem,  CleonicuSy  to  reprefent  the  Evening  as 
inviting  to  a  W alk ;  than  which  nothing  will  be  more  agreeable 
to  me,  if  you  are  fo  inclined. 


Cleon. 
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Cleon.  You  know,  Sifter,  my  Inclinations  were  always  to 
gratify  you  in  every  Thing  I  can. 

Euphrof  You  are  very  good  for  that  indeed,  GUonicus\  but 
which  W ay  will  a  W alk  be  moft  agreeable  ?  Shall  we  take  a 
Tour  round  the  Park,  or  (as  we  have  fometimes  done)  over  the 
green  Corn  Fields  to  that  yonder  pleafant  Hill  ? 

Cleon .  The  Moon  will  make  the  Avenues  of  the  Park  ex¬ 
tremely  agreeable ;  but  the  Hill  will  fuit  with  our  Defign  beft 
To-night,  which  you  know  was  to  take  a  more  particular  Sur¬ 
vey  of  the  Moons  which  attend  "Jupiter  and  Saturn . 

Euphrof.  Let  that  determine  us  then ;  I  believe  we  ftiall  ha vc 
equal  Pleafure  in  going  that  Way  :  Are  you  ready  to  walk? 

Cleon.  I  have  only  the  Telefcope  to  take,  and  then  I  am. 

Euphrof.  You  are  now  ready,  I  fee. — But  as  we  go  forward, 
pray,  Clconicus ,  give  me  fome  more  particular  Account  of  the 
Moons,  which  you  fay  attend  Jupiter  and  Saturn  ?  and  alfo  the 
Reafon  why  fome  Planets  have  Moons,  and  others  none  ? 

Cleon .  The  Planets  Mercury  and  Venus  have  no  Moons,  be- 
caufe  they  cannot  be  fuppofed  to  want  any  in  fuch  Vicinity  to 
the  Sun ;  and  as  to  Mars ,  there  has  been  none  difcovered  about 
him,  and  it  is  very  likely  he  has  none ;  either  becaufe  there  may 
be  no  Inhabitants  there,  (for  he  is  a  fmall  Planet,  and  of  a  dif¬ 
ferent  Afpedf  from  all  the  Reft)  or  elfe  they  may  be  fupplied  with 
Light,  by  Night,  fome  other  Way;  perhaps  by  a  native  Luftre 
of  the  Earth,  or  Soil  of  that  Planet,  which  may  ftiine  in  the 
Abfence  of  the  Sun,  like  fome  natural  Phofphers  with  us.  The 
Jhnighty  can  effedf  the  fame  Things  by  more  Ways  than  one, 
and  generally  fhews  his  boundlefs  Power  and  Wifdom  by  an  in** 
finite  Variety  of  Methods. 

Euphrof.  Well,  it  feems  Jupiter  and  Saturn  have  Moons  e 
nough  to  afford  us  a  Subject  of  Speculation  To-night.  Pray* 
by  whom,  and  how  long  have  they  been  difcovered  ? 

Cleon.  The  Moons  or  Satellites  of  Jupiter  were  difcovered 
firft  of  all  by  one  Galileo ,  a  famous  Italian  Philofopher,  who  (as 
himfelf  tells  us)  in  the  Year  1610,  on  the  7 th  of  January , 
at  Night,  faw  three  fmall  bright  Stars  very  near  Jupiter ,  two 
on  the  Eaft  Side,  and  one  on  the  Weft;  thefe  he  took  to  be 
fixed  Stars  at  that  Time,  but  happening  the  next  Night  to  view 
them  again,  he  faw  them  all  three  on  the  Weft  Side  of  Jupiter , 

which 
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which  made  him  greatly  wonder  how  this  could  be,  for  it  was1 
an  Event  quite  inconfiftent  with  the  then  Theory  of  the  Planets 
and  fixed  Stars.  On  the  ioth  Night  he  faw  but  two,'  and  both 
on  the  Eaft  of  Jupiter  ;  on  the  nth  alfo  he  faw  but  two,  and 
both  on  the  fame  Side  3  but  one  of  thefe  was  twice  as  large  as 
the  other ;  and  thence  he  was  fure  they  were  not  the  fame  he 
faw  the  Night  before.  On  the  13th  Night,  viewing  them  a- 
gain,  he  faw  four  of  thefe  fmall  Stars,  three  on  the  Weft  Side 
of  Jupiter ,  and  one  on  the  Eaft  Side;  all  nearly  in  a  ftrait  Line* 
Thefe  were  all  he  could  ever  difcover,  and  by  conftantly  ob- 
ferving  their  Situation  and  Changes,  found  they  were  not  fix¬ 
ed  Stars,  but  Moons,  or  fecondary  Planets,  revolving  about 
Jupiter ,  in  the  fame  Manner  as  the  primary  Planets  revolve  about 
the  Sun,.  To  thefe  he  firft  gave  the  Title  of  Medicean  Stars ,  in 
Honour  of  the  Family  of  the  Medici ,  who  were  his  Patrons. 

Euphrof  No  Doubt  but  this  new  Difcovery  was  very  agree¬ 
able  News  to  the  Aftronomers,  and  gratefully  received  by 
them. 

Cleon.  Surprifingly  fo ;  it  is  not  eafy  to  imagine  with  what 
Eagernefs  they  all  haftened  to  view  the  new  W onder.  Jupiter 
had  now  more  Addrefies  than  when  he  was  efteemed  a  Deity ; 
every  one  being  willing  to  fee  the  new-difcovered  Equipage  and 
Attendants  of  this  great  Lord ;  ’till  at  length  their  Motions 
became  fo  well  obferved,  as  to  be  found  regular  and  conftant, 
and  fo  became  reduced  to  a  Theory,  as  perfect  as  that  of  the 
Moon,  or  larger  Planets. 

Euphrof.  Why  then,  I  fuppofe,  you  can  tell  their  Diftances 
from  Jupiter ,  the  Times  of  their  Revolutions  about  him,  &c. 

Cleon .  Yes,  very  well.  For,  by  the  Theory,  the  neareft 
Satellite  to  Jupiter  is  diftant  from  him  about  one  hundred  eighty- 
eight  thoufand  Miles ,  and  performs  its  Revolution  in  one  Day,  18 
Hours ,  and  27  Minutes .  The  fecond  is  diftant  from  Jupiter  a- 
bout  three  hundred  and  twenty  thoufand  Miles ,  and  its  Period  is 
three  Days,  13  Hours ,  and  13  Minutes.  The  third  Satellite  is 
diftant  about  five  hundred  and  thirty -fix  thoufand  Miles,  and  its 
Period  is  feven  Days ,  three  Hours ,  and  43  Minutes.  The  fourth, 
or  utmoft  Satellite,  is  diftant  about  nine  hundred  and  fcvcnty-  two 
thoufand  Miles ,  and  its  Period  is  in  16  Days,  16  Hours ,  and 
32  Minutes , 
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Euphrof  Then  I  find  that  two  of  thofe  Moons  are  nearer 
to  Jupiter  than  our  Moon  is  to  us  ;  and  two  of  them  farther 
diflant  from  him  than  ours  from  the  Earth, 

Cleon.  Very  true;  and  at  the  fame  Time -you  obferve,  that, 
the  periodical  Time  of  our  Moon  is  greater  than  any  of  his. 

Euphrof.  I  do:  And  now,  if  you  pleafe,  I  fliall  be  glad  to 
hear  the  fame  Account  of  Saturn’s  Moons. 

Cleon.  The  firfl  who  obferved  the  Satellites  of  Saturn ,  was 

.'A* 

Monfieur  Hugens ,  who  in  the  Year  1655  difcovered  one,  which 
is  the  fourth  from  Saturn.  But,  as  I  have  told  you,  Saturn 
has  five  Moons,  and  all  the  other  four  were  difcovered  by  Sig- 
nior  GaJJini ,  an  Italian ;  the  third  and  fifth  in  the  Year  1671, 
and  the  two  innermofl  in  the  Year  1686.  He  called  them 
the  Lodovicean  Stars,  in  Honour  of  Lewis  the  Great ,  in  whofe 
Reign  they  were  difcovered. 

Euphrof  And  is  the  Theory  of  thefe  Moons  as  certain  as 
thofe  of  Jupiter? 

Cleon.  They  are  not  fo  eafily  obferved  as  Jupiter’s ,  by  Reafon 
of  their  great  Diflance  from  us;  but  the  induflrious  Aflrono- 
mers  have  found  their  Diffance  from  Saturn ,  and  the  Time 
of  their  Revolutions,  as  follow  : 

The  firft  Satellite  is  diftant  from  Saturn  about  eighty- two 
thoufand  Miles ,  and  his  Period  is  one  Day ,  21  Hours ,  and  18 
Minutes. 

The  fecond  is  diflant  about  one  hundred  and  feventy-five  thou¬ 
fand  Miles ,  and  its  Period  is  two  Days ,  17  Hours ,  and  41 
Minutes. 

The  third  is  diflant  about  two  hundred  and  fifty -four  thou¬ 
fand  Miles ,  and  its  Period  is  in  four  Days ,  12  Hours ,  and  25 
Minutes. 

The  fourth  is  diflant  about  fix  hundred  and  forty-nine  thou¬ 
fand  Miles ,  and  its  Period  is  15  Days ,  22  Hours ,  and  \\  Mi¬ 
nutes. 

The  fifth  is  diflant  about  nineteen  hundred  and  Jixty-four  thou¬ 
fand  Miles ,  and  its  Period  is  79  Days ,  feven  Hours ,  and  48 
Minutes. 

Euphrof.  Why  then  I  find  that  fome  of  Saturn’s  Moons  are 
much  nearer,  and  others  mucfi  farther  from  him  than  are  thofe 
of  Jupiter  from  him, 
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Cleon.  They  are  fo.f  And  now.  Sifter,  we  are  come  to  the 
End  of  our  Walk,  we  will  now  take  a  particular  View  of  thofe 
Moons  with  this  excellent  reflecting  Telefcope,  and  you  will 
fee  that  fo  true  is  the  Theory  of  thefe  fecondary  Planets ,  that 
thofe  of  Jupiter  will  appear  fituated  on  each  Side  of  him,  juft 
as  I  have  reprefented  them  in  this  little  Scheme. 

*  #  Q  *  * 

Euphrof.  Indeed!  Can  you  predict  and  defcribe  their  Or¬ 
der  and  Pofition  for  any  given  Time  fo  exactly,  before  it  comes 
to  pafs  ?  But  let  me  prove  you - 

Cleo?i.  You  fhall.  See  Jupiter  near  South-Weft - I'll 

direCt  the  Telefcope  towards  him - It  is  fixed  ;  fee  his 

Moons  - - -r 

Euphrof.  I  fee  them  plainly  as  you  have  reprefented  them  — 
Two  on  the  Left  Hand,  and  two  on  the  Right;  one  of  which 
latter  is  near  to  Jupiter ,  the  other  at  the  greateft  Diftance  from 

him- - They  appear  exceeding  plain  indeed — and  lie  very 

nearly  in  a  ftrait  Line. - Jupiter  himfelf  fhines  extremely 

fair  and  large - 1  have  loft  Sight  of  one  of  the  Moons  — 

and  the  others  are  going  after - They  feem  to  have  a  quick 

Motion  to  the  Right,  and  will  foon  all  difappear.  — — -  Well, 
they  are  a  pretty  Sight,  and  worthy  the  Curiofity  of  any  Per- 
fon. — But  let  me  now  view  the  Moons  of  Saturn  ? 

Cleon.  Saturn  you  fee  yonder  about  South- Eaft,  in  a  very 
good  Situation  for  our  Purpofe. — I’ll  turn  the  Telefcope  about, 
and  direCf  it  to  him. — It  is  now  fixed,  Euphrofyne ;  fee  Saturn , 
his  Ring,  and  two  of  his  Moons  all  in  View. 

Euphrof  I  fee  them  —  but  the  Moons  are  fo  very  final],  I 
can  but  juft  difcern  them  —  They  are  both  on  the  Left  Hand  of 
the  Planet —  Saturn  fhines  very  ferenely —  His  Ring  is  a  Prodi¬ 
gy  never  enough  to  be  admired;  with  this  Telefcope  I  can 
plainly  fee  the  dark  Sky  between  him  and  the  Ring  —  But  he 
haftens  from  my  Sight.  —  I  have  feafted  my  Eyes  fufficiently 

with 

t  To  give  the  Reader  a  better  Idea  of  this  Syftem  of  Saturnian 
Moons ,  I  have  drawn  them  all  out  at  fuch  Diftances  as  they  have  from 
the  Center  of  their  Primary  in  the  Heavens,  together  with  the  pro¬ 
portional  Magnitude  of  Saturn  and  his  Ring,  in  "Plate  XIV. 
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with  the  pleafing  Wonders,  and  wifli  that  my  Sex  in  general 
had  the  Happinefs  of  tailing  thefe  Pleafures  along  with  me. 
Cleonicus ,  I  thank  you;  take  Care  of  the  Glafs,  and  let  us 
now  prepare  to  go  home. 

Cleon .  I  am  glad  you  are  pleafed  with  the  Sight  you  have 
had  of  thefe  Moons  ;  a  better  Opportunity  could  not  have 
offered.  But  the  Air  feems  now  cold,  and  we  will  return  home 
as  you  requefl. 

Euphrof.  And  let  us  walk  apace ;  and  as  we  walk  anfwer  me 
a  few  Queftions  concerning  thefe  Moons  :  And  in  the  firft  Place, 
why  do  thofe  of  Jupiter  appear  all  in  a  flrait  Line,  in  a  Situa¬ 
tion  Eaft  and  Weft  ? 

Cleon.  This  is  owing  to  their  moving  all  in  fuch  Orbits  round 
their  Primaries  as  lie  right  before  the  Eye,  and  whofe  Planes 
are  nearly  in  the  Plane  of  the  Earth’s  Orbit ;  for  then  Circles 
will  be  projedled  into  their  Diameters  by  the  Eye,  and  all  Bo¬ 
dies  in  fuch  Circles  will  feem  to  move  in  that  right  Line. 

Euphrof.  I  can  fcarce  tell  what  you  mean. - 

Cleon .  I  will  explain  myfelf  by-and-by  by  Candle-light,  and 
fhew  you  how  Bodies  moving  in  fuch  Circles  as  the  Moons  do, 
will  appear  to  move  in  a  Jlrait  Line  from  Eajl  to  IVeJl ,  while  they 
defcribe  that  half  Circle  which  is  nearejl  to  you ;  and  then  to  re~ 
turn  hack  again  in  the  fame  Jlrait  Liney  while  they  pafs  through 
the  remote  Half  of  their  Orbits. 

Euphrof  If  this  be  the  Cafe,  then  each  Moon  appears  to  go 
a  certain  Diftance  from  Eaft  to  Weft,  and  from  Weft  to  Eaft, 
in  each  Revolution  in  its  Orbit. 

Cleon.  Very  true ;  and  from  thence  alfo  ’tis  evident,  that  the 
remoteft  Moon  may  fometimes  feem  neareft  to  Jupiter ,  and  the 
contrary ;  fince  the  apparent  Places  of  all  are  conftantly  chang¬ 
ing  in  a  diredl  Line  to  and  from  the  Bodies  of  their  Primaries. 

Euphrof.  I  obferve  this  Line  in  which  they  feem  to  move  paf- 
fes  through  the  Center  of  their  Primaries,  therefore  I  fuppofe 
the  Moons  do  fometimes  appear  to  pafs  over  the  Body  of  their 
Primaries ;  do  they  not,  Cleonicus  ? 

Cleon.  Yes,  Sifter,  they  do;  and  then  they  appear  on  the 
Body  of  their  Primaries,  fometimes  like  bright  Spots ,  and  fome¬ 
times  like  dark  ones. 
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Euphrof  Pray,  how  can  that  be  ? 

Cleon.  They  naturally  appear  bright  by  the  refledb^d  Light  of 
the  Sun,  and  their  appearing  dark  is  owing  to  fome  very  large 
Spot  or  Spots  on  the  Hemifphere  next  to  us,  or  from  fome  Qua¬ 
lity  of  the  Surface  not  apt  to  reflect  the  folar  Light. 

Euphrof.  The  Moons',  I  apprehend,  pafs  over  the  Body  of 
Jupiter ,  as  they  pafs  from  Eaft  to  Weft,  or  defcribe  the  neareft 
Half  of  their  Orbits. 

Cleon.  You  apprehend  the  Matter  rights  and  you  will  as  ea- 
fdy  conceive,  that  as  they  move  from  Weft  to  Eaft,  or  defcribe 
the  remoteft  Semi- circle,  they  will  pafs  behind  the  Body  of 
their  Primary,  and  fo  will  be  eclipfed  from  our  Sight  at  that 
Time. 

Euphrof.  I  do,  Cleonicus ;  and  fhould  be  glad  if  I  could  fee 
any  of  them  thus  eclipfed. - 

Cleon.  I  will  take  an  Opportunity  one  Evening  e’er  long,  to 
fhew  you  fuch  an  Eclipfe  of  thefe  Moons,  which  you  mull: 
know  is  two-fold  :  For  ( 1.)  the  Satellite  may  be  hid  from  our 
Sight  by  the  Body  of  the  primary  Planet,  and  this  is  called 
an  Occultation  thereof.  And  (2.)  the  Satellite  may  be  eclipfed 
by  entering  into  the  Shadow  of  their  Primary,  and  this  is  call¬ 
ed  an  Objuration  of  thofe  Moons,  or  moft  properly,  an  Eclipfe 
of  them. 

Euphrof  Why  then,  fince  the  Time  of  their  Revolutions 
are  fhort,  I  fuppofe  that  one  or  other  of  them  muft  frequent¬ 
ly  difappear.. 

Cleon.  Very  frequently  ;  you  often  fee  one  or  more  of  them 
milling;  and  Mr..  Molyneux  tells  us  he  viewed  Jupiter  A.  D» 
1681,  November  2,  at  Ten  at  Night,  and  obferved  a  total 
Difappearance  of  all  his  Moons  at  once  :  Jupiter ,  fays  he  jo- 
cofely,  appeared  folitary,  and  as  it  were  deferted  by  his  Guards, 
and  a  bold  Lucian  might  have  pulled  him  headlong  from  his 
Throne  without  Refiftance. 

Euphrof.  Well,  that  muft  be  a  very  wonderful  Sight,  truly. 
— But  our  Walk  is  at  an  End  for  To-night,  I  fee  ;  and  there¬ 
fore  fhalT  fufpend  what  I  have  further  to  query  ’till  To-mor¬ 
row,  and  thank  you  for  the  Pleafures  of  this  Evening. 

Cleor. .  Such  Pleafures  are  mutual,  I  feel  them  in  as  large  a 

De- 
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Degree  as  you  can  do,  my  Euphrofyne ;  which  we  fhall  now 
conclude  with  the  following  Lines  of  Sir  Richard  Blackmore , 

We  ve  now  beheld  bright  Planetry  Jove, 

Sublime  in  Air ,  thro ’  his  wide  Province  move ; 

Four  fecond  Planets  his  Dominion  owny 

And  round  him  turn ,  as  round  the  Earth  the  Moon « 

Saturn,  revolving  in  the  highejl  Sphere , 

With  lingering  Labour  finijhes  his  Tear . 


.X 


DIALOGUE  III. 


Of  the  Fixed  Stars. 


Euphrofyne . 

T  F  you  remember,  Cleonicus ,  you  was  faying  this  Morning, 
that  our  next  Converfation  in  the  philofophical  Way  was 
to  be  on  the  Subjedf  of  the  fixed  Stars, 

Cleonicus.  I  did,  my  Euphrofyne  ;  for  having  already  confi- 
dered  all  the  moveable  Bodies  of  our  mundane  Syftem,  we  are 
of  Courfe  led  in  the  next  Place  to  thofe  which  are  more  re¬ 
mote  and  immoveably  fixed  through  all  the  vifible  Part  of  the 
Univerfe. 


Euphrof.  The  Stars  will  afford  Matter  of  mofi:  agreeable 
Speculation  ;  I  have  many  Things  to  afk  concerning  them. — - 
See,  the  Heavens  are  clear ;  they  begin  already  to  twinkle.— 
Let  us  go  and  take  a  Walk  in  the  Park  to  view  the  fpangled 
Canopy. 

Cleon .  With  a  very  good  Will,  my  Euphrofyne  ;  this  fint  Sea^ 
fon  is  very  aufpicious  to  our  Defigns.  The  Evening  feems  to 
invite  us  abroad,  in  the  Language  of  Mr.  Bakery 


Come  forth ,  O  Man  !  yon  azure  Round  furvey , 
And  view  thofe  Lamps  ivhich  yield  eternal  Day , 
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Bring  forth  thy  Glajfes ;  clear  thy  wondering  Eyes , 

Millions  beyond  the  former  Millions  rife :  v 

Look  farther : — Millions  more  blaze  from  remoter  Skies .  ' 

Univerfe. 

Euphrof  Exceeding  a  propos:  They  appear  Millions  beyond 
Millions  indeed! 

Cleon .  But  don’t  miftake,  Sifter;  the  Meaning  is,  they  ap¬ 
pear  fo  numerous  through  the  Telefcope,  not  to  the  naked 
Eye. 

Euphrof.  Truth,  I  think  they  appear  fo  to  the  Eye.  Is  it 
poftible  for  the  Eye  to  number  them  over  all  the  Surface  of  the 
Heavens  ? 

Cleon.  Yes,  Sifter;  all  that  are  vifible  to  the  Eye  have  been 
numbered  long  fince  over  all  the  ftarry  Vault. 

Euphrof  Surely  you  joke  with  me  now,  Cleonicus. 

Cleon.  Not  at  all,  Euphrofyne\  the  Stars  vifible  to  the  naked 
Eye  have  been  numbered  in  both  the  Hemifpheres;  and  how 
many  do  you  think  they  are  ? 

Euphrof.  How  many!  Why,  ten  Thoufand  to  be  fure,  and 
more. 

Cleon.  No,  no,  Sifter ;  nor  yet  fo  many  Hundreds  neither : 
What  do  you  think  of  five  Hundred  at  moft  ? 

Euphrof.  Think  !  why  I  think  any  one  may  fee  more  than 
five  Hundred  atone  Glance,  look  which  Way  you  will. — 

Cleon.  I  do  not  wonder  to  find  you  thus  miftaken,  and  fur- 
prized  at  what  I  tell  you.  People  take  it  for  granted,  that  be- 
caufe  they  appear  a  great  many,  and  fcattered  all  over  the  Sky, 
that,  therefore,  they  are  innumerable ;  whereas  they  are  not 
fo,  but  are  eafily  numbered. 

Euphrof.  But  give  me  Leave,  Cleonicus ,  I  fear  you  go  a  Step 
too  far :  Does  not  fehovah  tell  Abraham ,  that  he  will  make  his 
Seed  as  the  Stars  of  Heaven ,  as  the  Sands  on  the  Sea  Shore, 
and  as  the  Duf  of  the  Earth ,  which  can’t  be  numbered  ?— — 
Yea  the  Scripture  fays  exprefsly  in  one  Place,  that  the  Hojl , 
i.  e.  the  Stars,  of  Heaven  cannot  be  numbered ,  Jer.  xxxiii.  22, 
What  fay  you  to  this,  Cleonicus? 

Cleon .  Nothing  that  fhall  reflect  on  the  Holy  Scriptures : 
Only  conftder.  Sifter,  what  a  mad  Piece  of  Work  would  it  be 

to 
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to  infill  on  the  literal  Senfe  of  the  Scripture  in  every  Place  ?  and 
our  Divines  will  tell  you,  that  in  thefe  and  fuch  like  Places,  the 
Scripture  fpeaks  by  Way  of  Hyperbole ,  which  is  a  Figure  of 
Speech  very  beautifully  implying,  a  great  Humber  by  one  infinite¬ 
ly  great . 

Euphrof,  Well,  in  thefe  Things  I  muft  fubjnit  to  fuperlor 
Judgment.  But  fince  you  fay  they  are  numbered,  pray  who 
numbered  them,  and  what  may  their  Number  be  ? 

Cleon .  The  antient  Philofopher  Hipparchus ,  of  Rhodes ,  was 
the  firft  who  undertook  the  arduous  Talk,  about  120  Years 
before  Chrilb ;  darings  fays  Pliny ,  to  undertake  a  Things  which 
feemed  to  furpafs  the  Power  ofi  the  Gods ,  viz.  number  the  Stars  for 
P filerity ,  and  reduce  the?n  all  to  Rule. — His  Catalogue  contained 
one  thoufand  and  twenty-two  Stars. 

Ptolemy ,  the  Egyptian  Aftronomer,  enlarged  his  Catalogue 
with  orAy  four  Stars. 

After  Ptolemy ,  Ulugh  Beighi ,  the  Grandfon  of  "Tamer lain  the 
Great,  made  a  Catalogue  of  one  thoufand  and feventeen  Stars. 

Next  to  him  the  noble  Danijh  Aftronomer,  Tycho  Brahe ,  de¬ 
termined  the  Places  of  feven  hundred  and  feventy-feven  Stars ,  and 
reduced  them  all  to  a  Catalogue. 

Kepler  produced  the  next  Catalogue,  of  one  thoufand  one  hun¬ 
dred  and  fix  ty- three  Stars. 

After  this  William ,  Prince  of  Hejfe ,  computed  the  Places  of 
four  hundred  Stars ,  by  the  Help  of  his  Mathematicians. 

Sometime  afterwards  the  famous  Jefuit,  Ricciolus ,  enlarged 
Kepler  s  Catalogue  to  the  Number  of  one  thoufand  four  hundred 
and fixty- eight  Stars. 

5Tis  alfo  faid  one  Bayerus  made  a  Catalogue  of  one  thoufand 
feven  hundred  and  twenty -five  Stars . 

After  this  the  famous  Hevelius ,  of  Dantzick ,  compofed  a  new 
Catalogue,  of  one  thoufand  eight  hundred  and  eighty-eight  Stars. 

The  late  incomparable  Aftronomer  Royal,  Dr.  Edmund  Hal¬ 
ley  ,  undertook  a  Voyage  to  the  Me  of  St.  Helena ,  to  obferve 
the  Stars  in  the  fouthern  Hemifphere,  and  at  his  Return  publifh- 
ed  a  Catalogue  of  three  hundred  and feventy-three  of  them. 

And  laftly,  the  moft  complete  Catalogue  of  the  Stars,  was 
that  made  and  publifhed  by  the  late  Mr.  Flamjled ,  in  his  Celef- 
fial  fliftory,  which  contains  about  three  thoufand  Stars ,  which 
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by  far  the  greateft  Part  are  to  be  Teen  only  with  the  Telefcope. 
And  thus  you  fee  to  count  the  Stars  is  no  fuch  new  or  imprac 
ticable  Thing. 

Euphrof  I  thank  you,  Cleonicus ,  for  this  concife  Hiftory 
thereof.  What  will  not  the  Skill  and  Induftry  of  Men  enable 
them  to  attain  to  ! 

Cleon,  You’ll  further  wonder,  perhaps,  when  I  tell  you,  that 
there  is  not  the  leajl  Star  in  the  Heavens  to  he  feen ,  whofe  Place  and 
Situation  is  not  better  known ,  than  the  Pofition  of  jnany  Cities , 
through  which  Travellers  do  daily  pafs. 

Euphrof.  That  is  very  wonderful,  indeed  ;  but,  I  prefume, 
Mr.  Flamjled' s  Catalogue  does  not  contain  all  the  Stars  that 
be  in  the  Univerfe. 

Cleon.  All!  No,  nor  but  a  very  fmall  Number,  in  Compari- 
fon  of  what  are  unknown  and  unfeen.  The  Number  of  the 
Stars  through  all  the  Extent  of  univerfal  Space  is,  doubtiefs,  in¬ 
finitely  great;  but  of  this  no  Man  can  adequately  judge. — 

Euphrof.  Be  the  Number  of  the  invifible  Stars  as  it  will,  I 
am  fure  thofe  which  are  vifible  give  the  Heavens  a  molt  agree¬ 
able  Afpedt  To-night,  and  brings  to  my  Mind  two  Lines  of 
Sir  Richard  Blackmore. 

With  Orbs  of  Light  he  inlays  all  the  Spheres , 

Jnd  ftuds  the  fable  Night  with  Silver  Stars. 

Cleon.  The  fame  Poet  has  another  Strain  on  this  Subjedl, 
very  grand  and  iublime. 

► 

He  fpreads  the  pure  Cerulean  Fields  on  high , 

And  arch'd  the  Chambers  of  the  vaulted  Sky ; 

Which  he ,  to  fuit  their  Glory  with  their  Height , 

Adorn'd  with  Globes ,  that  reel  as  drunk  with  Light ; 

His  Hand  directed  all  the  tuneful  Spheres , 

He  turn'd  their  Orbs ,  and  polijh' d  all  the  Stars. 

Euphrof.  The  Stars  are,  to  be  fare,  as  well  a  glorious  Theme 
as  a  beautiful  Scene  —  But  why,  Cleonicus ,  do  fome  Stars  ap¬ 
pear  fo  large,  and  others  fo  very  fmall  ? 


Cleon. 
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j  Cleon .  Becaufe  fome  are  very  near  in  Companion  of  others; 

by  common  Experience  we  know,  that  equal  Bodies  at  une¬ 
qual  Didances  will  appear  unequal  in  Magnitude ;  thofe  which 
>  are  neared  appearing  larged. 

Euphrof  Can  you  tell  any  Thing  certain  about  the  Didance 
of  the  Stars? 

Cleon.  No;  the  Didance  of  the  neared  fixed  Star  is  immea- 
i  furably  great. - — 

Euphrof.  Can  you  make  no  Computation  or  Guefs  in  any 
tr  wife  probable  ? 

Cleon.  Scarcely  that :  Mr.  Huygans  tell  us,  that  the  Dog- 
1;:  Star  (which  is  the  larged,  and  confequently  the  neared)  appears 
1 )  twenty -f even  thoufand ,  fix  hundred  and  fixty  Times  lefs  than  the 
|ij  Sun,  and  therefore  mud  be  above  two  Millions  of  Millions  of 
t  Miles  from  us. 

Euphrof  Stupendous  Didance  ?- - - 

Cleon.  So  great,  that  a  Cannon-ball  would  fpend  near  feven 
\  hundred  thoufand  Tears  in  flying  thither,  with  the  fame  Velocity 
.  it  has  at  the  Cannon’s  Mouth. 

Euphrof  Amazing !  But,  pray,  mud  not  thofe  Bodies  be 
s  very  large  to  be  vifible  at  fuch  an  immenfe  Didance  ? 

Cleon .  Yes,  immenfely  large  indeed;  and  not  only  fo,  but 
(j  they  mud  alfo  fhine  with  their  own  native  Light,  or  elfe  they 
3  could  never  be  vifible  to  us  at  fuch  a  Didance. 

Euphrof.  Indeed  !  Why  what  will  you  make  of  the  Stars  at 
this  Rate  of  confidering  them  ?  I  believe  People  in  general  look 
upon  them  only  as  twinkling  Points,  to  make  the  Night  plea- 
fant.- - 

Cleon .  This  vulgar  Notion  of  the  Stars  is  very  poor  and  low, 
and  utterly  unworthy  fo  grand  and  glorious  a  Part  of  vifible 
Nature.  The  Poet  elegantly  reproves  and  derides  the  Igno¬ 
rance  and  Stupidity  of  fuch  as  think  the  Stars  were  appointed 
to  ferve  fuch  mean  Purpofes,  in  the  following  Lines. 


And  can' ft  thou  thinks  poor  Worm  !  thofe  Orbs  of  Eighty 
In  Size  immenfe ,  in  Nmnber  infinite , 

Were  made  for  thee  alone ,  to  twinkle  to  thy  Sight  ? 
PrefumptuQus  Mortal !  can  thy  Nerves  defcry , 

How  far  from  thee  they  roll ,  from  thee  how  high  ? 
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With  all  thy  hoajled  Knowledge  carijl  thou  fee 

Their  various  Beauty ,  Order ,  Harmony  ?  > 

Jf  not  — -  then  fure  they  were  not  made  for  thee .  ' 

And  a  little  after ; 

Correct  thy  aukward  Pride ,  be  wife,  and  know9 
Thofe  glitf  ring  Specks  thou  fcarce  difcerri  Ji  beloiu , 

Are  Founts  of  Day ,  Jlupendous  Orbs  of  Lights 
Thus  by  their  D  fiance  lejfend  to  the  Sight . 

•  Universe. 

Euphrof  One  would  take  a  Star,  according  to  thefe  Defcrip- 
tions,  to  be  in  itfelf  fomewhat  like  our  Sun. - - — 

Cleon .  You  have  juft  hit  upon  the  Matter,  my  Euphrofynei 
they  are  by  all  the  modern  thinking  Philofophers  judged  to  be  fo 
many  Suns,  having  their  feveral  Syftems  of  Planets  circling  a- 
bout  them,  though  by  Reafon  of  their  Smallnefs  they  cannot 
be  feen. 

Euphrof  Then,  according  to  this  Dodlrine,  the  Univerfe 
muft  be  failed  with  folar  Syftems,  which,  if  they  bear  any  Ana¬ 
logy  to  ours,  muft  make  a  glorious  Harmony  in  the  grand  Com- 
pofition  of  Nature ;  and  is  fuch  a  noble  and  auguft  Idea  of  the 
World,  as  I  never  fhould  have  conceived  or  thought  of,  nor  can 
enough  admire  1 

Cleon.  This  new  and  noble  Notion  of  the  Univerfe  has  fired 
the  Mufes  themfelves,  and  fet  the  Poets  in  Emulation  who 
fhould  fing  the  lofty  Theme  in  the  moft  exalted  Strains.  Thus 
one. 

Now  if  thou  canji  the  mighty  Thought  fuflain , 

Jf  it  not  akes  thy  Soul ,  and  racks  thy  Brain , 

Conceive  each  Star  thou  feejl  another  Sun, 

In  Bulk  and  Form ,  and  Su fiance  like  thine  own . 

And  a  little  below; 

Confult  with  Reafon ,  Reafon  will  reply y 
Each  lucid  Point  which  glows  in  yonder  Sky3 

In- 
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Informs  a  Syflem  in  the  houncllefs  Space , 

And  fils  with  Glory  its  appointed  Place : 

With  Beams  unborrow' d  brightens  other  Skies , 

And  W nlds ,  to  thee  unknown ,  with  Heat  and  Life  fupplies. 

Universe, 

Thus  another  Tings ; 

Now  to  frefl)  Wonder j,  let  thy  Search  remove  ; 

Seef  thou  tbofe  Orbs  that  numerous  roll  above  : 

Thofe  Lamps  that  rightly  greet  thy  vifual  Pow’rsj 
Are  each  a  bright  capacious  Sun ,  like  ours . 

The  Telefcopic  Tube  will  fill  defcry 
Myriads  behind ,  that  fcape  the  naked  Eye , 

And farther  on ,  a  new  Difcovery  trace , 

Thro 9  the  deep  Circle  of  encompafs' d  Space9 
How  thick  ( difcernable  to  aided  Sight ) 

Their  Confellations  crowd  the  milky  Height 9 
Whofe  Sphere  elude  the  Reach  of  naked  Eyes9 
And  feem  with  Light  to  belt  whiten’d  Skies. 

If  each  bright  Star  fo  many  Suns  are  founds 
With  Planetary  Syfems  circled  rounds 
Whatvaf  Infinitude  of  Worlds  may  grace 9 
What  Beings  people  the  fupendous  Space  f 
Whatever  Race  poffefs  th ’  ethereal  Plain , 

What  Orbs  they  people ,  or  what  Ranks  maintain  ? 

Tho 9  the  deep  Secret  Heav'n  conceal  below , 

One  Truth  of  univerfal  Scope  we  know. 

Our  nobler  Part ,  the  fa?ne  ethereal  Mind9 
Relates  our  Earth  to  all  their  reafoning  Kind. 

One  Deity ,  one  foie  creating  Caufe9 
Our  active  Cares ,  and  joint  Devotion  draws. 

And  again  : 

Thus  has  the  Mufe ,  but  with  a  tranfient  View 9 
Roam’ d  the  wide  Circuit  of  our  Syfiem  through  ; 

But  Millions  more  the  Pow’r  divine  has  plac'd^ 

Millions  of  Suns  with  circling  Planets  grac’d > 

T  2 
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Suns  large  as  ours ,  yet  to  m  unaided  Sight , 

Points  fcarce  diflinguiJF  d  in  the  Train  of  Night. 

The  Ball  which  fwiftly  from  the  Cannon  fies , 

Piercing  with  equal  Speed  the  yielding  Skies , 

Amazing  Thought!  Jeven  hundred  thoufand  Tears 
Muft  travel  e  er  it  reach  thefe  dijlant  Spheres . 

Euphrof  Thefe  Gentlemen  defcant  very  finely,  indeed,  on 
the  wonderful  Subject ;  but  as  it  is  of  fuch  vaft  Importance 
to  the  forming  a  right  Idea  of  Nature,  I  fhould  be  glad  to 
hear  you  rehearfe  particularly  the  Arguments  on  which  this 
Dodtrine  of  Solar  Stars  is  founded. 

Cleon.  I  will  briefly  recite  to  you  the  principal,  which  are  as 
follow : 

V 

Firf.  They  all  fhine  by  their  own  native  Light,  which  is  the 
Property  of  a  Sun  only. 

Secondly.  They  are  of  a  vaft  Magnitude,  like  our  Sun ;  or 
elfe  they  could  not  be  feen  at  fuch  an  immenfe  Diftance. 

Thirdly.  They  are  placed  at  an  almoft  infinite  Diftance  from 
each  other,  as  far  at  leaf!  as  our  Sun  is  from  them. 

Fourthly.  Were  we  removed  to  the  Diftance  of  the  neareft 
Star,  our  Sun  would  appear  no  bigger  than  a  Star,  and  would 
appear  as  fuch  among  the  reft. 

Fifthly.  At  the  Diftance  of  the  Stars  our  Syftem  of  Planets 
would  be  invifible,  even  Jupiter  himfelf,  by  Reafon  of  their 
Smallnefs,  and  feeble  reflected  Light. 

Sixthly.  God  made  nothing  in  vain,  therefore  not  the  Stars, 
which  confiitute  almoft  the  whole  Univerfe;  but  they  anfwer 
feme  great  and  glorious  Purpofe  unknown  to  us. 

Seventhly.  The  Obfervation  of  new  Stars ,  which  are  fuppo- 
fed  to  be  the  Suns  of  fome  new-created  Syftems  5  thus  our 
Sun  at  the  Mofaic  Creation  might  appear  as  a  new  Star  to 
others. 

Eighthly.  Some  Stars  have  decayed,  and  become  quite  extin- 
guifhed,  winch  probably  were  the  Suns  of  old  Syftems,  which 
had  flood  their  appointed  Time.  A  Change  which  our  Sun  will 
probably  undergo  in  I  ime. 

Ninthly.  The  Scripture  fpeaks  of  a  Plurality  of  Worlds ;  and 
it  is  not  probable  God  would  make  but  one  Syjlem ,  whofe  ut- 

moft 
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moll  Extent  is  but  a  Point  compared  with  the  Univerfe. — — 
From  thefe,  and  fuch  like  Methods  of  Reafoning,  it  is  at  Ieafl 
very  probable  that  each  fixed  Star  is  a  Sun,  which  is  the  Cen¬ 
ter  of  a  Syflem  of  circulating  Planets  of  feveral  Kinds,  and 
that  thefe  Planetary  Orbs  are  inhabited  by  Creatures  of  various 
Sorts  and  Degrees  of  Perfection.  — ’This  is  agreeable  to  what 
we  obferve  in  our  Earth  and  Syftem ;  accordingly  Mr.  Baker , 

Heed  well  this  Orb ,  where  Fate  has  fix’d  thy  Lot ; 

Sesjl  thou  one  ufelefis ,  or  one  empty  Spot  ? 

Obferve  the  Air ,  the  JVaters ,  and  the  Earthy 
Each  Moment  give  ten  thoufand  Creatures  Birth . 

Here  ev’ry  Place ,  fo  far  from  lying  wafle ,  1 

With  Life  is  croudedj  and  with  Beauty  grac’d ; 

Nor  can  thofe  other  Worlds ,  unknown  by  thee , 

Lefs  fiord  with  Creatures ,  or  with  Beauty  be 
For  God  is  uniform  in  all  his  Ways , 

And  every  where  his  boundlefs  Pow’r  difplays  ; 

His  Goodnefs  fills  immenfurable  Space , 

Refrain’d  by  Time ,  nor  limited  to  Place: 

His  Wifdom  form  cl  great  Nature’s  mighty  Frame , 

And  rules  by  Laws  eternally  the  fame . 

Universe. 

Euphrof  I  think  the  Reafons  you  alledge  make  it  fufficiently 
probable  to  induce  any  one  to  believe  a  Plurality  of  Worlds. — ■ 
But  we  have  walk’d  ’till  the  Evening  is  cold,  and  the  Grafs 
very  dewy  }  and  tho’  I  have  many  more  Things  to  enquire  a- 
bout  the  Stars,  I  will,  if  you  chufe  it,  Cleonicus ,  refer  them 
’till  the  next  fine  Evening,  when  I  fhall  be  glad  to  have  a  View 
of  fome  of  them  with  the  Telefcope. 

Cleon.  That  you  fhall,  my  E  up  hr  ofyne ;  for  befides  that ’tis 
late,  we  are  prevented  any  Thing  of  that  Kind  To-night  by 
the  Clouds  coming  on,  and  the  Weather  growing  up,  which 
Circumftance  is  aptly  exprefled  by  Sir  Richard  Blackmore . 

His  marfkair d  Clouds  which  intercept  the  Light , 

Seal  up  the  Stars ,  the  twinkling  Eyes  of  Night . 


DIA- 
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DIALOGUE  IV. 

Pfhe  Speculation  of  the  Stars  continued . 

Euphrofyne. 

A  FTER  a  few  tempefluous  Nights,  I  fee  the  Heavens  begin 
to  re£ne,  and  the  azure  Expanfe  renews  its  fparkling  Glo¬ 
ry.  We  will,  therefore,  now  re-aflume  our  Speculation  of 
the  Stars,  if  you  pleafe,  Cleonlcus ,  and  confider  divers  other 
Circumffances,  of  which  I  have  not  yet  a  good  Notion. 

Cleon.  You  engage  me  with  a  great  deal  of  Pleafure,  Eu¬ 
phrofyne  ;  I  fhall  gladly  impart  to  you  all  that  I  know  concern¬ 
ing;  the  Stars. 

O 

Euphrof.  The  next  Queftion  then  that  I  would  afk  is,  whence 
comes  it  to  pafs  that  each  Star  twinkles  fo  vehemently  in  a  clear 
Night  ? 

Cleon.  The  Twinkling ,  or  Scintillation  of  the  Stars  arifes  from 
the  continual  Agitation  of  the  Air,  or  Atmofphere,  thro*  which 
we  view  them  ;  for  the  Particles  of  the  Air  are  always  in  Mo¬ 
tion,  and  will  caufe  a  Twinkling  in  any  diftant  luminous  Body, 
which  fhines  with  a  very  flrong  Light.  I  fay,  a  very  Jlrong  Light , 
and  a  dijlant  Object ;  becaufe  near  Objects,  as  a  Candle ,  or  a 
feeble  Lights  as  of  the  Planets ,  will  produce  no  fuch  Appearance. 

Euphrof.  Then  none  of  the  Planets  twinkle  in  the  darkefl 
Night,  do  they  ? 

Cleon.  No;  and  by  that  you  may  diflinguifh  them  at  any 
Time  from  the  fixed  Stars;  nor  will  the  Stars  twinkle,  if  you 
view  them  through  a  very  fmall  Hole  in  a  Piece  of  Paper,  or 
thro’  a  Telefcope. 

Euphrof.  Pray,  let  me  try  that. 

Cleon.  You  fhall ;  take  this  Telefcope,  and  look  at  yon  fpark¬ 
ling  Star. - 

Euphrof.  I  fee  which  you  mean,  give  me  the  Glafs - 1  fee 

it  plainly — It  appears  very  fteady,  nor  does  it  fparkle  at  all — 
yet  it  appears  with  a  very  flrong  Light — But  this  Telefcope  does 
not  magnify  much,  I  believe,  for  I  can’t  perceive  that  the  Star 
is  bigger  than  it  appears  without  it. - 

Cleon. 


and  Lady’s  Philosophy.  141 

Cleon.  That  is  not  the  Fault  of  the  Glafs,  it  magnifies  very 
much ;  but  were  it  to  magnify  a  hundred  Times  more,  or  a 
thoufand,  the  Star  would  ftill  appear  but  as  a  Point ;  for  by 
Reafon  of  its  immenfe  Diftance,  it  eludes  the  Force  of  any 
magnifying  Glafs.  Yea,  on  the  contrary,  the  Stars  are  rather 
diminifhed  in  Appearance,  by  taking  off  their  fparkling  Luftre. 

Euphrof.  Well,  then,  the  next  Thing  I  would  enquire  is, 
why  they  are  called  Fixed  Stars  ? 

Cleon .  Becaufe  they  do  not,  like  the  Planets,  change  their 
Places,  or  alter  their  Situations  in  the  Heavens,  but  keep  at 
all  Times  the  fame  Diftances  and  Pofition  among  themfelves ; 
that  is,  the  fame  Star,  at  the  fame  Time  of  the  Year,  always 
is  feen  in  the  fame  Place,  and  at  the  fame  Diftance  from  others 
about  it. 

Euphrof.  I  know  you’ll  refolve  the  apparent  no  diurnal  Motion 
of  the  Stars ,  from  Eaft  to  Weft,  into  a  Confequence  of  the  di¬ 
urnal  Motion  of  the  Earth  the  contrary  Way ;  but  how  happens 
it  that  at  one  Time  of  the  Year  we  fee  one  Set  of  Stars  in  the 
Sky,  and  at  another  Time  of  the  Year  another  ? 

Cleon.  This  arifes  from  the  annual  Motion  of  the  Earth,  and 
which  I  will  explain  to  you  by  this  little  Scheme  ;  where  S  is 
the  Sun,  and  ABCD  the  Earth,  in  four  Pofitions  of  its  Or¬ 
bit  ;  alfo  E  F  G  H  the  Firmament  of  the  Stars,  at  an  infinite 
Diftance. 

Now  the  Earth  in  each  Situation  appears  half  enlightened, 
and  half  dark,  reprefenting  Day  and  Night.— And  when  it  is 
at  A,  the  Sun  will  appear  at  Noon  in  the  Heavens  at  G,  and 
will  obfcure  all  the  Stars  in  the  Hemifphere,  F  G  H  ;  whereas 
at  Midnight  the  Point  of  the  Pleavens  E,  will  be  in  the  Meri¬ 
dian,  and  then  all  the  Stars  in  the  other  Hemifphere,  F  E  H, 
will  be  vifible.  Do  you  apprehend  me  ? 

Euphrof  Yes,  pretty  well ;  pray  proceed. 

Cleon.  Then  when  the  Earth,  three  Months  after,  is  come 
to  the  Situation  B,  the  Sun  at  Noon  will  be  feen  at  H,  and  all 
the  Heavens,  G  H  E,  will  be  Day;  and  over  all  the  other 
Half,  E  F  G,  the  Stars  will  glitter  at  Night. 

Euphrof.  Then  I  perceive  the  Stars  in  the  Quarter  F  G,  will 
now  be  vifible,  which  (in  the  former  Pofition)  were  not ;  and 
thofe  in  the  Quarter  H  Pi,  will  become  oblcured  by  Day-light, 

Clean. 
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Cleon .  You  conceive  the  Thing  admirably  well,  my  Eu- 
phrofyne :  In  like  Manner  when  the  Earth  is  at  C,  the  Heavens, 
HEF,  will  be  Day,  and  F  G  H  Night,  where  all  the  Stars 
will  fhine. 

Euphrcf  Then  that  Part  of  the  Heavens  which  was  Day 
when  the  Earth  was  at  A  is  now  Night,  and  fo  the  Stars  which 
were  all  then  invifible  are  now  vifible,  and  the  contrary. 

Cleon.  Very  right,  Sifter,  that  is  the  Cafe;  and  laftly,  when 
the  Earth  is  at  H,  the  Stars  in  the  Hemifphere,  E  F  G,  will  be 
obfcured  by  Day-light,  and  thofe  in  G  II  E  will  all  be  vifible 
in  the  Night. 

Euphrof.  Well,  I  am  fully  fatisfied  in  this  Point,  Cleonicus  ; 
but  why  do  I  fee  fome  Stars  conftantly  all  the  Year  round,  and 
others  but  at  different  Times  and  Seafons  ? 

Cleon.  You  might  have  added  too* — and  fome  Stars  not  at  all . 
But  as  this  depends  on  fome  Underftanding  of  the  Doctrine  of 
the  Sphere ,  you  will  apprehend  it  much  better  when  I  (hall  one 
Day  or  other  explain  to  you  the  Ufe  of  the  Celefiial  Globe. 

Euphrof  I  am  willing  to  wait  all  proper  Opportunities,  and 
am  obliged  to  you  for  choofmg  them.  And  now  I  fuppofe 
there  remains  nothing  beftdes  relating  to  the  Motion  of  the 
Stars  to  be  conftdered  ;  therefore - 

Cleon.  Hold,  Sifter,  before  we  leave  this  SubjedI,  I  fhalljuft 
obferve  to  you,  that  there  is  only  one  Star  in  all  the  vifible  Hea¬ 
vens  which  feems  to  have  no  Motion  at  all, 

Euphrof  Indeed  !  Pray,  which  is  that? 

Cleon.  It  is  that  commonly  called  the  North  Pole ,  or  more 
properly  the  Polar  Star. 

Euphrof  Be  fo  good  as  to  fhew  it  to  me. 

Cleon.  It  is  that  fmall,  but  bright  Star,  which  you  fee  yon¬ 
der,  full  North,  amidft  many  other,  but  fmaller  Stars ;  it  is 
ever  pointed  to  by  thofe  two  large  bright  Stars  in  Charles' s  Wain, 
which  you  obferve  a  little  to  the  Left  Hand. 

Euphrof  I  lee  the  Star  you  mean,  very  plainly ;  and  do  you 
fay  it  has  no  Motion  ? 

Cleon.  It  does  not  appear  to  move  either  with  the  diurnal  or 
annual  Adotion ,  as  all  the  other  vifible  Stars  do;  but  view  it  at 
what  Time  of  the  Night  or  War  you  will,  you  fee  it  always 
in  the  fame  Place. 


Euphrof 
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Euphrof.  But  you  Teem  to  intimate  by  your  Way  of  fpeak- 
ing,  that  it  has  fome  Sort  of  Motion  or  other ;  has  it  not  ? 

Cleon .  It  has;  but  fuch  an  one  as  is  not  fenfible  in  a  Ions- 
Courfe  of  Years,  and  arifes  from  a  Caufe  that  you  muft  flay  a 
while  before  you  can  well  underftand  it. 

Euphrof.  T o  what  End  then  do  you  mention  it  to  me,  Cleo- 
-nicns  ? 

Cleon.  Becaufe  there  is  fomething  very  furprifing  in  the  Con- 
fequence  thereof :  For  this  Star,  though  it  be  now  very  nearly 
in  the  North  Point  of  the  World,  has  fuch  a  Motion  round  a 
certain  Point  in  the  Heavens,  as  will  in  Time  make  it  to  circu¬ 
late  through  the  feveral  Parts  of  the  Heavens  like  other  Stars. 

Euphrof  Say  you  fo ;  will  the  North  Star  in  Time  be  feen 
'Southward  of  us  ?  Pray,  in  how  long  a  Time  ? 

Cleon.  In  the  Space  of  twelve  Thoufand  nine  Hundred  and fixty 
Tears ;  for  in  double  that  Time,  viz.  in  twenty-five  Thoufand 
nine  Hundred  and  twenty  Years,  it  makes  one  Revolution* 
which  is  called  the  Great^  or  Platonic  Tear ,  from  Plato  the  Phi- 
lofopher,  who,  with  other  of  the  Antients,  fuppofed  that  after 
this  Period  all  worldly  Changes  would  return  in  the  fame  Man¬ 
ner  and  Order  as  before. 

Euphrof.  Is  this  a  real ,  or  only  an  apparent  Motion  of  the 
Stars  ? 

Cleon.  Apparent  only,  as  are  both  the  other.  And  thus  much 
of  the  Motion  of  the  Stars ,  of  which  Dry  den  has  thefe  Lines, 

As  when  the  Stars  in  their  ethereal  Pace , 

At  Length  have  roll'd  around  the  Liquid  Space ,  C. 

At  certain  Periods  they  refume  their  Place.  J 

From  the  fame  Point  of  Heav  n  their  Courfe  advance , 

And  move  in  Meafures  of  their  former  Dance. 

Euphrof.  I  obferve  a  manifefi:  Dijference  in  the  Colour  of  the 
Stars,  fome  look  red,  others  pale ;  pray,  what  can  be  the  Mean¬ 
ing  of  that  ? 

Cleon.  You  afk  a  Queftion  I  can’t  refolve. — There  is  fome- 
what  undoubtedly  very  different  in  the  Nature  both  of  the  Mat¬ 
ter  and  Light  of  thofe  Stars  or  Suns ;  but  what  that  is,  their 
Maker  only  knows. 

Euphrof 
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Euphrof.  I  have  had  my  Eye  fome  Time  upon  a  Kind  of 
Irightijh  mijly  Spot ,  which  at  £rft  Glance  feertis  like  a  Star; 
pray,  is  it  a  Star,  or  what  is  it  ? 

Cleon.  I  fee  what  you  mean  ;  it  is  indeed  called  a  nebulous ,  or 
mijly  Star ;  but  it  is  not  a  Star  properly  fpeaking :  You’ll  have 
a  better  Notion  of  it  when  you  view  it  with  the  Telefcope, 

Euphrof.  Give  me  the  Tube,  and  I’ll  view  it  —  Blefs  me, 
what  do  I  fee!— The  Glafs  is  covered  with  Stars  as  thick  as 
Bees  in  a  Swarm. — Very  fmall  Stars,  yet  very  diftincl. — I  do 
fee  now  what  it  is,  indeed — A  compound  Star,  confiding  of 
Multitudes  of  fingle  ones. — Well,  this  is  a  wonderful  Sight,  on 
my  Word,  Cleonicus. 

Cleon.  There  is  nothing  more  curious  among  the  Stars,  in 
my  Opinion,  There  are  reckoned  about  fix  or  feven  of  thefe 
nebulous  Stars  in  the  Heavens;  in  fome  of  which  there  appears 
a  bright,  lucid  Part,  in  which  fome  Stars  appear,  as  from  a 
white  Cloud,  and  thefe  are  reckoned  to  be  Regions  of  a  pecu¬ 
liar  Nature,  which  enjoy  a  native  Light,  and  an  uninterrupted 
everl  aiding  Day. 

Euphrof.  How  infinitely  various,  amazing,  and  unaccount¬ 
able  are  the  Works  of  Nature  !  But  calling  my  Eyes  on  the 
feven  Stars,  puts  me  in  Mind  to  afk  a  Quefdion  I  have  Jong  in¬ 
tended;  and  that  is,  Why  are  they  called  the  feven  Stars ,  when 
no  Perfon,  I  believe,  can  tell  above  fix  ? 

Cleon.  In  Anfwer  to  this,  I  fhall  at  prefent  only  fay,  that 
in  former  Times,  Jtis  probable,  there  were  feven  to  be  feen,  one 
of  which  afterwards  became  extindd,  and  was  never  more  feen  ; 
and  that  as  long  fmce  as  Ovid? s  Days,  (who  lived  in  the  Time 
of  our  Saviour)  as  is  evident  by  thefe  Verfes  in  his  Fajji. 

,  i 

Now  rife  the  Pleiades,  thofe  Nymphs  fo  fair , 

Once  feven  number r/,  now  but  fix  there  are . 

Now  though  there  appear  but  fix  Stars  in  this  Conflellation  to 
the  naked  Eye,  yet  take  the  Telefcope  and  view  them,  and  you 
will  difcover  many  more. 

Euphrof  Pray,  give  it  me  then  ;  Ell  view  them. — O  furpri- 
zing ' — What  a  Number  do  I  fee!  I  can  tell  near  twenty. — 
They  fill  a  greater  Space  than  the  Glafs  will  take  in.  — Some 

are 
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are  very  large,  others  fmall. — -There  are  fo  many,  I  can't  num¬ 
ber  them  all. 

/ 

Cleon,  I  believe  fo,  Euphrofyne ;  for  Dr.  Hook  tells  us,  that 
with  a  twelve  Foot  Tube  he  counted  no  lefs  than  78  Stars;  and 
making  Ufe  of  longer  Telefcopes  he  difcovered  flill  many  more. 
But  that  the  Univerfe  abounds  with  numberlefs  Numbers  of 
Stars,  you  will  foon  be  convinced,  by  directing  theTelefcope 
to  any  Part  of  that  whitifh  Tradf  of  the  Heavens  we  call  the 
Galaxy ,  or  Milky  Way, 

Euphrof.  That  Fll  inflantly  do. — I  fee  them,  innumerable  ! — - 
They  fill  theGlafs,  like  the  nebulous  Star. — If  I  turn  the  Tube 
this  Way  or  that,  ftill  nothing  but  Stars  are  feen — Mod:  of  them 
very  fmall,  fome  fcarce  difcer'nable.— The  Region  of  Heaven 
looks  light  through  all  this  Part. — Sure  we  have  here  a  larger 
ProfpeiSt  into  the  Univerfe. 

Cleon.  This  Part  of  the  Heavens  being  illuminated  by  the 
Luffre  of  fuch  an  Infinity  of  Stars,  gave  Qccafion  to  the  Hea¬ 
then  Poets  to  make  it  the  high  Road  to  Heaven ,  or  to  the  Court 
of  Jove,  Thus  Ovid’, 

A  Way  there  is  in  Heav'n  s  extended  Plain , 

Which  when  the  Skies  are  clear  is  feen  below , 

And  Mortals  by  the  Name  of  Milky  know : 

The  Ground-work  is  of  Stars ,  thro*  which  the  Road 
Lies  open  to  the  Thundered s  Abode . 

And  our  famous  Milton ; 

*  «•  4 

A  broad  and  a?nple  Road ,  whofe  Duf  is  Gold , 

And  Pavement  Stars ,  as  Stars  to  us  appear , 

Seen  in  the  Galaxy ,  that  Milky  Way, 

Like  to  a  circling  Zone ,  powder  d  with  Stars. 

Again ;  the  agronomical  Poet  Manilius ,  fpeaking  gf  the  Galaxy , 
has  thefe  Lines ; 

Nor  need  we  with  a  prying  Eye  furvey 
The  diflant  Skies ,  to  find  the  Milky  Wayy 

U  2  It 
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It  mujl  he  feen  by  all ,  for  every  Night 
It  forcibly  intrudes  upon  our  Sight , 

And  will  be  mark’ d,  for  jhining  Streaks  adorn' 

' 'The  Skies  as  opening  to  let  forth  the  Morn . 

And  as  a  beaten  Path  that  fpreads  between 
A  trodden  Meadow,  and  divides  the  Green  : 

'Or  as  when  Seas  are  plow'd,  behind  the  Ship 
Foam  curls  on  the  green  Surface  of  the  Deep  ; 

In  Heaven’s  dark  Surface  fuch  this  Circle  lies. 

And  parts  with  various  Light  the  azure  Skies . 

Or  as  when  Iris  draw's  her  radiant  Bow , 

Such  feems  this  Circle  to  the  World  below . 

It  all  furprifeth,  our  inquiring  Sight  1 

It  upward  draws,  when  through  the  Shades  of  Night  5* 
It  fpreads  its  Rays,  and  darts  amazing  Light.  ' 

Lib.  I. 

Euphrof  But  why,  Cleonicus ,  is  this  Part  of  the  Heavens 
Rored  with  fuch  Myriads  of  Stars  more  than  any  other  Part  ? 

Cleon.  I  cannot  tell  the  Reafon,  but  fo  it  is  \  and  hence  it  is 
that  in  this  Part,  oftener  than  in  any  other,  we  find  the  Ex - 
tin ct ion  of  old  Stars,  and  the  Appearance  of  new  ones. 

Euphrof  I  Ihould  be  glad  to  have  a  Ihort  Account  of  thefe 
old  and  new  Stars  that  you  fpeak  of,  having  never  heard  any 
Thing  on  that  Subjedf. 

Cleon.  Hipparchus ,  who  lived  fome  Years  before  Chrift,  is 
faid  to  be  the  firft  who  faw  or  obferved  a  new  Star.  After  many 
Ages,  in  the  Year  1572,  a  new  Star  appeared  to  Corn.  Gemma, 
and  Tycho  Brahe ,  and  became  extindf  in  the  Year  1574.  It 
broke  out  with  the  Luftre  of  Venus,  and  decayed  very  gradual¬ 
ly  all  the  Time.  Such  another  was  feen  in  1604,  and  died  a- 
way  gradually  in  about  the  fame  Time.  In  the  Year  1696, 
one  Fabricius  difcovered  the  Stella  Mira,  or  wonderful  Star,  in 
the  Neck  of  the  Whale,  which  is  found  to  appear  and  difappear 
periodically,  its  Period  being  feven  Revolutions  in  fix  Years. 
In  the  Year  1600,  Wm.  Janfonius  difcovered  another  in  the 
Neck  of  the  Swan,  which  has  iince  appeared  of  different  Mag¬ 
nitudes,  and  is  now  very  fmall.  Another  was  difcovered  in  the 
Year  1670,  by  Hevdius,  and  difappeared  in  1672.  And  in  the 

Year 
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I  Year  1686,  the  laft  new  Star  was  difcovered  by  Mr.  G.  Kirch  % 
I  which  returns  periodically  in  the  Space  of  about  404I  Days  5 
j  and  thefe  are  all  the  fixed  Stars  which  have  altered  their  Appea- 
ij  ranee  for  160  Years  pafh 

Euphrof  Dear  Cleonicus ,  I  am  obliged  to  you ;  but  fear  I  tire 
|  you  with  my  Impertinencies  :  ’Tis  late,  and  I’ll  have  done,  if 
\  you’ll  only  tell  me  what  I  am  to  underhand  by  the  Star  which 
]  I  faw  this  Moment  fhoot  along  a  good  Part  of  the  Heavens. 

Cleon.  It  was  not  a  Star  that  you  faw,  my  Euphrofyne ,  but 
c  only  a  fiery  Meteor  kindled  in  the  Air,  and  then  looked  like  a 
|  Star  j  and  as  all  fuch  Bodies  move  fwiftly,  like  a  Sky-Rocket* 
while  they  fpend  themfelves,.  fo  this  Meteor  feemed  like  a  fhoot - 
i:  ing  or  falling  Star ,  till  it  became  extinguished  >  according  to 
I  the  Poet. 

Elms  oft  before  tempejluous  Winds  arife , 

‘The  feeming  Stars  fall  headlong  from  the  Skies y 
And  footing  thro9  the  Darknefs ,  gild  the  Night 
With  f weeping  Glories ,  and  long  "Trails  of  Light . 

Dryden’s  Virgil, 

!  Thus-  alfo  Manillas  y 

But fill,  when  wandering  Stars  adorn  the  Nighty 
The  falling  Meteors  draw  long  Trains  of  Light ; 

Like  Arrows  foot  from  the  celejlial  Bow , 

They  cut  the  Airy  and ’ Jlrike  our  Eyes  below . 

Lib.  L 


DIALOGUE  V. 

Of  an  ECLIPSE  of  the  SUN. 

Euphrofyne . 

1  Have  been  very  anxious  about  the  Weather  To-day,,  how  it 
A  might  chance  to  fall  out,,  on  Account  of  the  Eclipfe  of  the 
Sun  that  is  to  be  this  Afternoon 5  but  it  is  at  p  relent  fine,  and 

I  hop  e 
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I  hope  the  Clouds  will  forbear,  and  permit  us  the  extraordinary 
Sight,  efpecially  now  you  are  here. 

Cleon.  I  believe  it  will  be  a  fine  Day  throughout:  It  will  be¬ 
gin  i  uft  at  39I  Minutes  after  Three  o’Clock,  againfl  which 
Time  I  will  get  the  Telefcope  and  darkened  Chamber  in  Readi¬ 
ngs  for  the  Obfervation. 

Euphrof  What  I  have  often  wondered  at,  Cleonicus ,  is,  how 
any  Body  can  tell  when  an  Eclipfe  wall  happen  fo  long  before¬ 
hand,  -and  to  luch  Exadfnefs  of  Time. 

Cleon.  It  does  feem.  wonderful  to  thofe  who  know  not  the 
Principles  they  go  upon ;  but  I  do  allure  you,  my  Euphrofyne> 
the  Aflronomer  can  foreknow  and  predidf  the  Time  of  an  E- 
clipfe  to  a  Minute,  with  the  fame  Eafe,  and  in  the  fame  Time 
as  you  can  raife  a  MInce-Pye. 

Euphrof.  Indeed!  Well,  that  old  Saying  is  good,  All  Things 
are  eafy  when  underjlood .  But,  pray,  what  is  the  Meaning  of 


the  Word  Eclipfe  ? 

Cleon.  The  very  Nature  of  the  Thing  is  implied  in  the  Word, 
which  is  of  Greek  Original,  and  fignifies  a  Defcdt  or  Deficiency ; 
and  therefore  is  properly  applied  to  exprefs  the  Lofs  ofi  Light  in 
the  Sun  or  Moon.  The  Word  Eclipfe  alfo  fignified  to  faint , 
fWoon ,  or  be  fick ;  and  was  generally  applied  to  People  when  in  a 
fainting  Fit ,  or  dying  away ;  and  the  ancient  ignorant  Heathens, 
thinking  this  to  be  the  Cafe  with  the  Sun  and  Moon  at  fuch 
Times,  ufed  to  fay  they  were  eclipfed.  Thus  Lucretius  -3 


EcUpfes  may  be  folv9 d  a  thoufand  JVays, 

For  if  the  Moon  can  flop  defending  Rays 
By  thrufling  her  dark  Self  between ,  and  fo 
Bring  fudden  Shade ,  and  Night  on  all  below ; 

Then  give  me  Reafons  why  there  cannot  be 
Another  Thing ,  too  dark  for  us  to  fee , 

And  fit  to  flop  the  Rays ,  as  well  as  Jhe  ? 

Or,  why  the  circling  Sun3  in  paffing  by 
Some  venomous  Places  of  the  neighbouring  Sky , 

May  not  grow  Jick ,  and  pale ,  and  alniofl  die? 

Thofe  pafi ,  grow  well ,  regain  his  former  Light  ? 

Thus  fometime  make  us  Day ,  and fometime  Night . 

1  *  Book  V. 

*  Thus 
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!  Thu-s  Virgil  alfo  in  his  Petition  to  the  Mufes ; 

*  -  i 

Give  me  the  Ways  of  wandering  Stars  to  knoWj 
The  Depths  of  Heav’n  above ,  and  Earth  below  ; 

Teach  me  the  various  Labours  of  the  Moon , 

And  whence  proceed  tlL  Eclipfes  of  the  Sun . 

Georg.  II. 

Euphrof  I  could  heartily  join  with  Virgil  in  his  Prayer,  but 
I  am  afraid  my  Stars  never  defigned  me  for  an  Aftronomer  good 
i  enough  to  underftand  the  Nature  of  Eclipfes. 

Cleon.  Don’t  think  ill  of  your  Stars  till  you  know  you  have 
5  Reafon ;  I  believe  there  are  few  Ladies  who  have  not  Intelledls 

Ifufficient  to  underftand  the  general  Dodtrine  of  Eclipfes,  efpe- 
cially  as  to  the  Manner  of  them,  without  the  mathematical 
■  Principles,  on  which  the  Theory  depends. 

Euphrof.  I  fhall  be  glad  if  I  can  be  an  Inftance  of  this  to 
i  the  reft;  I  prefume  you  muft  go  to  Scheming  again,  if  you  in- 
:!  tend  I  fhould  underftand  any  Thing  of  the  Matter. 

Cleon.  Without  Figures,  or  Schemes,  none  can  underftand  it ; 
I!  but  with  thofe  Helps  they  eafily  may.  See  here  a  little  Draught 
I  of  an  Eclipfe  of  the  Sun  and  Moon. 

Euphrof.  I  do;  and  can  allure  you  that  it  appears  at  firft 
j|  Sight  fo  eafy  and  expreflive,  that  I  am  in  Elopes  I  fhall  give  you 
u  but  little  Trouble  in  the  Explication.  I  fee  the  Earth  in  its 
(  Orbit  about  the  Sun,  and  the  Moon  in  two  Pofitions  in  her  O  i'¬ 
ll  bit  about  the  Earth  ;  in  the  firft,  fhe  is  between  the  Earth  and 
i|  Sun,  and  cafts  her  Shadow  upon  the  Earth ;  in  the  latter,  fhe 
is  involved  in  the  Shadow  of  the  Earth,  which  is  then  interpofed 
3  between  her  and  the  Sun. 

Cleon.  You  conceive  a  very  good  Notion  of  the  Thing  in  ge¬ 
ls  neral,  and  a  few  Particulars  explained  will  give  you  a  good 
Id  ea  of  both  Kinds  of  Eclipfes.  And  firft,  for  an  Eclipfe  of  the 
t  Sun ,  you  fee  that  is  occafoned  by  the  New  Moon  coming  be- 
I  tween  the  Earth  and  Sun,  by  which  Means  her  Shadow  often 
1  falls  upon  the  Earth  in  fome  Part,  as  at  C ;  for  to  an  Inhabitant 
at  C,  the  Moon  will  appear  to  cover  the  whole  Face  of  the  Sun 
t  Very  nearly,  and  fo  caufe  what  we  call  a  total  Eclipfe  of  the  Sun. 

This 
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This  is  evident  by  drawing  ths  Lines  CMD  and  COE,  from 
an  Eye  at  C,  touching  the  two  extreme  Parts  of  the  Moon,  M 
and  O ;  for  thofe  Lines  continued  to  the  Sun  will  very  nearly 
include  his  whole  Body,  as  you  fee  ;  and  confequently  it  can’t 
be  feen  by  the  Eye  at  C. 

Euphrof.  I  underhand  you  pretty  well  as  to  that ;  but  you 
feem  to  intimate  that  the  Moon  does  not  wholly  and  entirely 
eclipfe  the  Sun’s  Body,  when  fhe  is  diredtly  between  us  and 
him. 

Chon .  No,  flie  does  not  always;  becaufe  her  apparent  Face 
or  Difk  is  fomewhat  lefs  than  the  apparent  Face  of  the  Sun, 
the  Proportion  being  about  31  to  32;  and  therefore  in  the 
greateft  Eclipfeof  the  Sun,  there  will  be  fome  Time  a  very  fmalj 
uinnuluS)  or  Ring,  on  the  Sun’s  Extremity  not  eclipfed,  but  vi- 
fible,  as  you  will  by  and  by  fee. 

Euphrof.  Befides  the  dark  Shadow  MCO,  there  is  a  fainter 
Sort  of  Shadow  A  M  O  B ;  pray,  what  am  I  to  underhand  by 
that  ? 

Chon.  That  is  called  the  Penumbra ,  or  partial  Shadow ,  be¬ 
caufe  a  Perfon  any  where  on  the  Earth’s  Surface  between  C  and 
A  will  fee  only  a  Part  of  the  Sun’s  Face  eclipfed  ;  but  fo  much 
a  greater  Part  as  he  is  nearer  to  C,  or  a  lefs  Part  as  he  is  nearer 
to  A  ;  for  ’tis  manifeft  when  the  Spectator  is  at  A,  he  will  fee 
no  Eclipfe  at  all,  but  the  whole  Face  of  the  Sun  will  there  be 
vifible,  fince  the  Line  AME  touches  the  Extremities  of  the 
Moon  and  Sun  that  are  next  to  each  other. 

Ei-(phrof  I  apprehend  you  very  well;  for  fince  in  any  Part 
between  C  and  A  there  will  be  more  or  lefs  of  the  Sun’s  Light, 
the  Shadow  arifing  from  the  eclipfed  Part  will  not  be  fo  dark 
as  at  C,  where  there  is  no  Light,  or  next  to  none  ;  and  the 
fame  I  fee  will  happen  all  around  the  dark  Shadow  to  the  Dif- 
tance  of  CA  or  CB. 

Cleon.  I  am  glad  to  fee  you  underhand  the  Nature  of  an  E- 
clipfe  fo  well ;  you  will  as  eafily  conceive  that  this  penumbral 
Shadow  will  be  darker  about  C,  and  lefs  fo  towards  the  Extre¬ 
mities  of  the  Cone  A  and  B,  wTere  it  becomes  infenfible. 

Euphrof.  I  do,  Cleonicus ;  but  fee,  the  Time  is  at  Hand  for 
the  Eclipfe  to  begin — It  wants  5 ~  Minutes  by  my  Watch. 

Cleon . 
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Cleon ,  Well,  we  are  prepared  for  it,  happen  as  foon  as  it 
will ;  I  have  fixed  the  Telefcope  in  a  proper  Pofition  for  viewing 
it ;  and  thereby  you  will  fee  it  in  the  Heavens,  I  have  alfo  dar¬ 
kened  the  Chamber,  wherein  you  will  fee  the  Eclipfe  in  Mi¬ 
niature  very  perfedfly ;  and  have  fo  ordered  it  that  you  only 
need  to  ftep  out  of  one  Room  into  another  to  fee  both; 

Eupbrof  Dear  Cleonicus  I  am  greatly  obliged  to  you  ;  but  let 
tne  feat  myfelf  at  the  Telefcope  to  obferve  the  Beginning. 

Cleon.  Do  fo  immediately;  there  is  a  Piece  of  black  Glafs 
before  the  Eye-Glafs  in  the  Telefcope,  through  which  you 
may  view  the  Sun  without  hurting  your  Eyes. 

Eupbrof.  Very  good,  Cleonicus  ;  let  me  view  him - T  fee 

his  glorious  Face,  and  the  feveral  Spots  which  beautify  it - - 

there  is  yet  no  Appearance  of  an  Eclipfe. 

Cleon.  In  half  a  Minute  you’ll  fee  it. 

Eupbrof.  I  do  : - —The  Moon  juft  touches  him  on  the 

I  right  Side  - - and  covers  a  very  fmall  Part - - let  me 

fee  it  in  the  Chamber — ■ 

Cleon.  Look  in  — 

Eupbrof.  ’Tis  juft  as  I  faw  it  at  large  in  the  Telefcope,  how 
a  beautiful  it  appears  in  that  fmall  Picture  !  But  here  it  begins  on 
I  the  left  Side,  how  is  that  ? 

Cleon.  That  is,  becaufe  the  linage  of  the  Sun  is  inverted 

'  .  . 

by  the  fingle  Glafs  in  the  Scioptric  Ball  —  See,  there  is  a  large 
Spot,  which  the  Moon  will  prefently  hide, —  view  it  in  the 
j  Telefcope  — 

Eupbrof  I  will  — ‘ The  Moon  is  almoft  upon  it — it  dif- 
:  appears — alfo  another  fmall  Spot  below  —  fhe  advances  apace 
-  —  the  Sun  is  near  one  quarter  eclipfed  —  I’ll  fee  it  now  in  the 
;  dark  Chamber  — 

Cleon.  Do ;  I’ll  look  thro’  the  T ube  —  Tell  when  you  fee  a 
[  Spot  juft  going  to  be  hid  — 

Eupbrof.  I  will  —  the  dark  Circle  is  Very  near  one  on  the 
I  upper  Part - — 

Cleon.  I  fee  it,  —  fpeak  When  it  difappears  — 

Eupbrof.  The  Moon  juft  touches  it — -  ’tis  gone. - - 

Cleon.  I  obferved  it  the  Inftant  you  fpoke  ;  from  hence  you 
fee  how  truly  every  thing  in  the  Heavens  is  reprefented  in  the 

i  picturing  of  a  dark  Chamber. 
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Euphrof  Very  finely,  indeed ;  I  never  obferved'  an  Eclipfe 
with  io  much  Pleafure  and  Exadlnefs  before  —  But  fee,  me- 
thinks  it  begins  to  appear  fomewhat  darkifh,  or  elfe  ’tis  my 
Fancy — — 

Cleon .  The  Sun  is  now  about  two  thirds  eclipfed,  and  the 
Day-light  begins  to  be  fenfibly  diminifhed,  and  will  be  fo  in 
a  few  Minutes.  — 

Euphrof.  ’Tis  darker  than  it  was —  IT1  view  the  Sun  again 
—  he  appears  horned  like  the  Moon  in  her  laft  Quarter  ;  —  a 

great  Clufter  of  Spots  will  be  hid  by-and-by.  - - 

Cleon.  They  will  fo —  the  Darknefs  increafes  very  fenfibly — 
the  Air  feems  obfcured,  you  will  quickly  fee  the  Stars  — 
Euphrof  The  Stars  !  Will  it  be  fo  dark  as  to  make  them 
vifble  ? 

Cleon.  Vifble,  yes,  for  a  eonfderable  Time;  you  will  fee 
Day  converted  into  Night  — 

Euphrof  Blefs  me,  you  make  me  Ihudder  at  the  Thought,.— 
The  Spots  are  gone,  Cleonicus. 

Cleon.  They  are,  I  fee,  in  the  Image — fee,  from  the  Window,, 

how  the  People  flare  and  are  furprized  in  the  Street - 

Euphrof  Surpriz’d,  and  well  they  may  ;  I  believe  they  never 
faw  it  fo  dark  in  the  Dav-time  before - How  dark  it  is  ! 

j 

Cleon.  It  will  be  much  darker  by-and-by —  in  about  three  or 
four  Minutes  the  Sun  will  be  totally  eclipfed  — 

Euphrof.  I  find  it  cold,  too,  as  well  as  dark,  Cleonicus. 

Cleon.  It  is  cold  —  fee  the  Owl  flying  over  yonder  Meadowy- 
fire  thinks  ’tis  Night— - 

Euphrof.  I  fee  her  —  fire  hallows  too —  Hark  !  there’s  a  ge¬ 
neral  Murmur  in  the  Streets  —  I  heard  one  fay  he  believed  the 
World  was  going  to  be  at  an  End  — 

Cleon r  Very  likely;  they  can’t  tell  what  to  think  of  a  Thing 

fo  very  ftrange —  See,  yonder,  a  large  Star  appears - — 

Euphrof.  I  fee  it — and  many  more  —  I  believe  the  Sun  is 
nearly  quite  eclipfed  —  The  Birds  chirrup,  cry,  and  fly  to  the 

Hedges,  as  if  very  much  frighten’d  - - r- 

Cleon .  They  really  are  fo — the  Sun  is  now  as  much  eclipfed  as 
it  can  be  — 

Euphrof  Then  I  now  fee  the  Ring,  which  you  fpake  of,, 

which  the  Moon  leaves  upon  the  Rim  of  the  Sun  - - 

Cleon. 
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Cleon.  Thus  you  fee  the  Moon  appears  lefs  than  the  Sun  — * 

*  We  are  now  in  the  Dark  Shadow,  which  will  not  continue  long 
4  -—the  Stars  all  appear  — 

Euphrof.  Look,  fee  how  the  Bcafts  run  under  the  Trees  — 
what  do  the  poor  Creatures  think  ! 

Cleon.  Think!  they  can’t  tell  what  the  Matter  is, —  they 
3  know  ’tis  fomething  very  extraordinary  —  There  has  been  many 
j  a  Night  not  fo  dark  as  it  is  now. 

Euphrof.  That  I  am  fure  of —  well  ’tis  very  furprizing  — 

Cleon.  So  it  is,  to  fee  the  tivo  great  Lights  of  Heaven  in  a 
manner  both  extinguifhed  ! 

Euphrof.  The  greateft  Darknefs  is  over  I  fee  —  Pray,  was  it 
ever  fo  dark  in  an  Eclipfe  before  ? 

Cleon.  Yes,  and  rather  darker  Sometimes;  for  it  may  now  and 
then  happen  that  at  the  Time  of  an  Eclipfe  the  Moon  may  be  at 
Such  aDiftance  from  the  Sun  as  to  appear  fomewhat  larger  than 
the  Sun,  and  fo  will  entirely  hide  his  whole  Face  ;  whereas  now 
a  fmall  Ringlet  appears  ;  and  this  is  more  properly  called  a  Cen¬ 
tral  than  a  Dotal  Eclipfe  of  the  Sun. 

Euphrof  Do  there  often  happen  fuch  very  great  and  total 
Eclipfes  of  the  Sun  ? 

Cleon.  To  fome  Part  of  the  Earth  or  other  there  does;  but 
not  in  any  one  Place1;  for  in  England  1  know  not  of  above  two 
total  Eclipfes  that  has  happened  in  this  or  the  lait  Century,  viz. 
one  in  5652,  on  Monday ,  March  29;  and  the  other  in  1715, 
2 1  ft  of  April,  when  it  was  total  about  two  Minutes  of  Time. 
The  next  great  Eclipfe  happened  in  J737,  Feb.  18.  Another 
pretty  large  one  happened  in  1748  on  the  13th  otjuly ;  belides 
thefe,  we  have  no  other  to  happen  ’till  the  Y ear  1764,  when  more 
than  live  Parts  out  of  fix  of  the  Sun’s  Diameter  will  be  eclipfed. 

Euphrof.  The  Thing  would  not  be  fo  ftrange  if  it  happened 
often.  —  The  .Sun  recovers  his  Splendor  apace  —  the  Stars  begin 
todifappear;  and  the  Beafts  retreat  from  their  Coverts  to  the 
open  Fields  again. 

Cleon.  Yes,  ’twill  foon  be  Day  once  more,  but  a  fhort  one ; 
thefe  ecliptic  Nights  laft  but  a  little  Time  ;  they  are  fcarce  Suf¬ 
ficient  for  a  Nap - - 

EuphroJ.  Pray.,  how  large  may  the  dark  Shadow  of  the  Moon 
be  on  the  Part  of  the  Earth  which  it  Sweeps  ? 

X2 
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Cleon .  When  at  a  Mean,  it  takes  in  the  Compafs  of  about 
150  Miles  ;  and  when  greateft  it  extends  to  220  Miles. 

Euphrof  But  what  you  call  the  Penumbral  Shadow,  I  fee,  is 
vaftly  larger - 

Cleon .  Yes,  it  is  fo;  it  involves  a  Part  of  the  Earth’s  Surface, 
no  lefs  than  about  four  thoufand  three  hundred  and  ninety-feven 
Miles  over,  at  a  Mean  ;  and  when  greateft,  it  takes  in  about  600 
Miles  more ;  and  therefore  all  People  about  us,  to  the  Diftance 
of  near  two  thoufand  and  five  hundred  Miles,  will  fee  the  Sun 
eclipfed  more  or  lefs. 

Euphrof.  The  Eciipfe,  I  fee,  is  nearly  at  an  End :  I  do  allure  you, 
CleoniciiSj  I  never  fpent  2~  Hours  with  more  Pleafure,  and  agree¬ 
able  Surprize  than  now.  — If  you  pleafe,  we  will  now  go  drink 
Tea,  and  then  I  ftiall  trouble  you  with  a  few  more  Queftions 
about  an  Eciipfe  of  the  Moon. 

Cleon.  With  all  my  Heart,  my  Euphrofyne ;  you  know  nothing 
gives  me  a  greater  Pleafure  than  to  fatisfy  your  Enquiries  about 
natural  Things. 


DIALOGUE  VI. 

Of  an  ECLIPSE  of  the  MOON. 

Euphrofyne. 

A  S  the  Eclipfes  of  the  Sun  which  are  vifible  to  us  muft  always 
r  happen  in  the  Day-time,  fo  thofe  of  the  Moon  muft  ever 
be  in  the  Night,  I  conceive,  Cleonicus, 

Cleon.  And  veryjuftly,  Sifter  ;  for  fince  an  Eciipfe  of  the  Moon 
can  never  happen,  but  when  the  Moon  is  at  full ;  and  fince 
the  Moon  is  then  in  Oppofition  to  the  Sun,  fhe  will  rife  when 
the  Sun  fets ;  therefore  no  Eciipfe  of  the  Moon  can  be  feen  by 
us  till  after  Sun-fet.  But  the  Moon  may,  and  often  does,  rife  and 
let  eclipfed  as  well  as  the  Sun. 

Euphrof.  As  I  faid  before,  I  need  not  afk  how  an  Eciipfe  of 
the  Moon  happens,  for  ’tis  plain  from  the  Scheme,  that  it  is  by 
fhe  Moon’s  palling  thro’  the  dark  Shadow  of  the  Earth  FGLN. 

Cleon * 
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Cleon .  It  is  fo ;  for  the  Earth  at  that  Time  coming  between 
the  Sun  and  Moon,  and  being  much  larger  than  the  Moon,  does 
caft  fo  large  a  Shadow  as  often  involves  the  Moon  a  confiderable 
Time  therein.  According  to  Lucretius: 

So  whilfi  the  Moons  their  monthly  Courfes  run 
Within  the  Reach  of  Earth's  dark  Jhadowing  Coney 
' The  Earth ,  revengeful ,  flops  the  fir  earning  Lights 
And  hides  the feck' ning  Moon  in  Gloom  of  Night . 

Euphrof  The  fick'ning  Moon .  I  think  it  is  a  very  beautiful 
Metaphor  on  that  Occafion. 

Cleon .  It  is  fo;  and  it  is  only  a  Metaphor  in  the  Poet;  but 
the  Vulgar  among  the  Ancients  did  indeed  believe  that  the 
Moon  was  actually  ftck,  and  laboured  as  in  an  Agony,  and  buf¬ 
fered  a  Kind  of  Death. 

Euphrof.  Indeed  !  Pray,  how  came  they  by  fuch  a  Notion  ? 

Cleon.  Their  Superftition  taught  them  to  look  on  the  Moon  as 
the  Goddefs  wTho  prefided  over  the  Earth ;  and  their  Credulity 
(  for  the  ignorant  believe  any  thing)  made  them  fit  Fools  for  Magi¬ 
cians  and  Inchanters  to  work  upon ;  for  thefe  deceitful  Wretches 
made  them  believe  that  it  wao  in  their  Power  to  bring  the  God¬ 
defs  down  from  her  Sphere,  and  to  torture  her  by  muttering  over 
fome  Charms  and  Incantations  in  V erfe  ;  to  which  Milton  thus 

Conically  alludes, 

/ 

Not  uglier  followed. the  Night  Hag ,  when  call'd 
In  fecret  riding  thro '  the  Air ,  jhe  comes 
Lured  by  the  Smell  of  infant  Blood  to  dance 
With  Lapland  Witches ,  while  the  laboring  Moon 
Eciipfes  at  their  Charms .  “~™~— — 

And  alfo  Butler ; 

Or  putting  Ericks  upon  the  Moony 
Which  by  Confederacy  are  done . 

Tour  antient  Conjurers  were  wont 
To  make  her  from  her  Sphere  dif mount ; 

And  to  their  Incantations  Jloop  -™ — - 


Yea 
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Yea,  fo  great  was  the  Stupidity  and  Ignorance  of  the  Ancients 
that  even  Stefichorus  and  Pindar ,  two  Poets  of  great  Name*  were 
of  this  ridiculous  Opinion,  if  we  believe  Pliny  the  Hiflorian. 

Euphrof  And,  pray,  what  did  the  poor  deluded  Mortals  do 
in  Behalf  of  their  Deity,  in  fuch  a  difaftrous  Cafe. 

Cleon .  Do  !  You’ll  fmile  to  hear  they  endeavoured  to  relieve 
her  by  ringing  of  Bells,  founding  Trumpets,  beating  of  brafs 
VefTels,  and  making  great  Noifes  by  hallowing,  hooting,  &c. 
to  drown  the  muttering  of  Witches  that  the  Moon  might  not 
hear  them,  and  fo  receive  no  Harm.  According  to  Lee  s  Imi¬ 
tation  in  his  Oedipus  — , . 

The  fiber  Moon  is  all  d  er  Blood: 

A  fetting  Crhnfon  fiains  her  beauteous  Face  '% 

Sound  there ,  found  all  our  Injlruments  of  War , 

Clarions ,  and  Trumpets ,  Jilver ,  brafs ,  and  iron , 

And  beat  a  thoufand  Drums  to  help  her  Labour. 

And  Medea ,  boafling  of  her  inchanting  Power  in  Ovid,  fays, 

/  cleave  the  Rocks ,  the  knotted  Oaks  I  break , 

Remove  the  Forejls ,  and  the  Mountains  fhake ; 

Force  Earth  to  groan  thro ’  all  her  hollow  Caves , 

And  call  the  JlumP ring  Ghojls  from  fiilent  Graves . 

Thee  too ,  0  Luna  !  from  thy  Sphere  I  call , 

Tho ’  Brafs  relieves  thee ,  and  ohjlrutts  thy  Fall. 

Me tam.  Lib .  VII, 


And  thus  Tibullus  $ 

Whene'er  the  Moon  is  fore  d  from  wancf  ring  Stars-, 

The  Midvjifc  Nations  found  from  far  the  Brajs. 

And  laflly,  Juvenal ,  fpeaking  of  a  loud  fcolding  Woman, 
fays  pleafantly,  that  fhe  alone  was  able  to  relieve  the  Moon 
out  of  the  Labour  of  an  Eclipfe - 


Forbear  your  Drums  and  Trumpets ,  if  you  pleafe > 
/At  /A/a1  alone  the  lap  ring  Moon  can  cafe. 


And 
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And  this  ftrange  and  abfurd  Piece  of  Superftition  is  pradlifed 

I  to  this  Day  among  the  Turks  and  Heathen  Nations  with  many 
'and  various  ridiculous  Ceremonies  more  than  I  have  related,  as 
Hiftorians  inform  us. 

Euphrof  Well,  you  have  entertained  me  with  a  pleafant  DL 
greffion,  which  thoroughly  convinces  me  how  neceffary  it  is 
1  for  every  one  to  fiudy  Philofophy  who  would  have  but  a  tolerable 
Notion  of  Things,  and  not  be  abfurd  and  ridiculous  in  His  Sen¬ 
timents.  But  to  return  to  the  Matter  — Pray,  in  how  many 
Particulars  does  an  Eclipfe  of  the  Moon  differ  from  an  Eclipfe  of 
the  Sun  ? 

Cleon.  In  the  following,  viz.  Firff,  The  Moon  is  really  and 
truly  eclipfed  by  the  Shadow  of  the  Earth  ;  whereas  in  a  Solar 
Eclipfe  the  Sun  is  not  eclipfed,  but  the  Earth  by  the  Shadow  of 
the  Moon. 

Secondly  ;  An  Eclipfe  of  the  Moon  begins  on  the  Eaft  Side 
or  Limb,  and  ends  on  the  Weft,  but  the  contrary  happens  in 
a  Solar  Eclipfe. 

Thirdly;  The  Lunar  Eclipfes  are  more  frequent  to  any  one 
Place  than  Solar  Eclipfes.  Becaufe, 

Fourthly ;  An  Eclipfe  of  the  Moon  appears  from  all  Parts  of 
the  Earth  to  be  the  fame  as  it  really  is ;  whereas  an  Eclipfe  of 
the  Sun  does  not;  but  may  be  total  in  one  Part,  partial  in  ano¬ 
ther,  and  none  at  all.  to  others,  at  the  fame  Time. 

Fifthly  5  But  Solar  Eclipfes  are  more  frequent  with  refpefl  to 
the  whole  Earth  than  the  Lunar  ones ;  becaufe  the  large  Pe¬ 
numbra  of  the  Moon  can  oftener  fall  on  the  broad  Surface  of  the 
Earth  than  the  fmall  Globe  of  the  Moon  can  fall  into  the  conical 
Shadow  of  the  Earth. 

Sixthly  ;  The  total  Darknefs  of  a  Lunar  Eclipfe  lafteth  i\ 
Hour,  fometimes  more ;  but  that  of  a  Solar  Eclipfe  not  above 
two  Minutes. 

Thefe  are  the  principal  Differences,  of  Eclipfes,  Solar  and 
Lunar. 

Euphrof  I  thank  you,  Cleonicus ;  you  take  a  great  deal  of 
Pains  with  me  ;  but  one  Queftion  more.  Pray,  do  you  know 
the  Dimenfions  of  the  Earth’s  Shadow  at  the  Difhmce.  of  the 
Moon  l 
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Cleon .  Yes ;  the  Shadow  of  the  Earth,  where  the  Moon  paffes 
through  it,  is  about  5900  Miles  in  Diameter,  which  is  almoft 
three  Times  the  Diameter  of  the  Moon. 

Euphrof.  How  long  may  an  Eclipfe  of  the  Moon  continue 
from  fiift  to  lafl  when  greateft  ? 

Cleon.  From  the  Time  of  the  Moon's  Immerfion  into  the 
Shadow  at  I,  to  the  Time  of  her  Emerfion  atH,  is  fometimes  34- 
Hours,  and  fometimes  more;  and  the  Time  of  total  Darknefs 
is  generally  1  \  Hour,  as  I  told  you  before. 

Euphrof.  I  have  a  few  moreQueflions  concerning  Eclipfes  that 
I  want  refolved ;  but  on  Account  of  the  Vifit  we  are  to  make  this 
Evening  muff  refer  them  to  another  Seafon. 


DIALOGUE  VII. 

Of  the  Boundaries >  and  Number  of  Eclipfes ,  and  the 
Times  of  the  Tear  when  they  happen » 

Cleonicus. 

T  Remember,  Euphrofyne ,  you  told  me,  when  we  laft  difcourfed 
of  Eclipfes,  you  had  feveral  Queflions  more  to  afk  concerning 
them ;  if  you’ll  now  propofe  them  I’ll  endeavour  to  give  you 
Satisfaction  in  each  Particular. 

Euphrof.  One  thing  I  have  often  wanted  to  know,  whv  our 
Almanacks  of  feveral  Years  prefent  us  with  different  Numbers 
of  Eclipfes,  fometimes  they  tell  us  we  (hall  have  two,  fometimes 
four ,  and  at  other  l  imes  fix:  Alfo,  why  they  happen  at  feme 
certain  new  and  full  Moons  and  not  at  others ;  and  other  fuch 
like  Matters. 

Cleon.  That  I  may  give  you  a  good  Idea  of  fuch  Things,  it  is 
neceffary  you  fhould  conceive  it  by  a  little  eafy  Inftrument  of 
two  circular  Pieces  of  Pafteboard  which  I  have  here  prepared, 
and  contrived  to  {hew  the  Nature  of  the  Thing.  One  of  thefe 
Pieces  AFMP  is  to  reprefent  the  Plane  of  the  Moon’s  Orbit.  — 
Euphrof.  Very  good  !  and  what  is  the  other  defign’d  for  ? 

Cleon . 
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Cleon.  The  other  Piece  UFLP,  reprefents  the  Plane  in  which 
the  Sun,  or  the  Earth’s  Shadow  appears  to  move  in  at  the  Dis¬ 
tance  of  the  Moon.  For  in  the  Firmament,  the  Sun  feems  to 
go  in  the  fame  Tra£t  very  nearly  with  the  Moon;  and  if  the 
conical  Shadow  of  the  Earth  were  cut  through,  at  the  Diftance 
of  the  Moon,  that  Sedfion  wrould  appear  a  dark  circular  Space, 
and  to  move  in  the  fame  Trail  with  the  Sun. 

Euphrof.  Well ;  and  how  then? 

Cleon .  Then  the  Edge  of  the  circular  Piece  AEMP  will  re¬ 
present  the  Orbit  of  the  Moon,  and  that  of  the  other  Piece 
the  Orbit  of  the  Sun,  or  (in  other  Words)  the  Ecliptic,  at  the 
Diftance  of  the  Moon. 

Eupbrof.  So  far  I  apprehend  you  pretty  well ;  pray,  pro¬ 
ceed. 

Cleon.  In  the  1  aft  Place,  you  muft  know,  that  the  Plane  of 
the  Moon’s  Orbit  does  not  lie  exailly  level  with  the  Plane  of 
the  Ecliptic,  but  one  Half  below  it,  and  the  other  above  it, 

1  juft  as  you  fee  me  put  thefe  two  Piilures  of  Paftboard  together. 

Euphrof.  I  fee  your  Meaning  plain ;  the  Half  FAP  lies  below 
the  Ecliptic,  and  the  other  Half  FMP  above  it. 

Cleon .  Well,  then  the  Diftance  between  thefe  Planes  at  their 
Extremities  is  called  the  Latitude  of  the  Moon  ;  that  below  the 
!  Ecliptic  is  the  South  Latitude ,  the  other  above  it  the  North  La¬ 
titude  ;  becaufe  the  Moon  in  defcribing  the  lower  Part  EAP  is 
Southward  of  the  Sun  ;  "but  in  the  other  Half  FMP  ihe  is  North¬ 
ward  of  it. 

Euphrof  I  underftand  you  fo  far  very  well ;  pray  go  on. 

Cleon.  Alfo  the  Points  F  and  P,  where  the  Planes  crofs  each 
other,  are  called  the  Nodes ;  and  F  the  Afcending  Node ,  becaufe 
there  the  Moon  rifes  above  the  Ecliptic,  and  is  thus  marked  S3  ; 
the  other,  P,  is  the  Defending  Node ,  marked  thus  &  :  And 
now  having  Sufficiently  explained  the  Inftrument,  it  will  be 
very  eafy  to  underftand  the  Things  you  enquire  farther  of  E- 
clipfes. 

Euphrof  If  fo,  I  ftiall  be  very  glad ;  and  pray  let  me  know 
when,  or  in  what  Part  of  the  Moon’s  Orbit  there  may,  and 
when  there  may  not  be  an  Eclipfe  ? 

Cleon.  I  ftiall  Satisfy  your  Enquiry  firft  of  Solar  Eelipfes  ;  and 
therefore  from  what  I  have  already  Said,  you  will  eafily  con- 

Y  ceive 
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ceive,  that  a  Spectator  at  the  Earth,  abcy  will  view  the  appa¬ 
rent  Faces  of  the  Sun  and  Moon  very  nearly  equal  at  the  Dis¬ 
tance  of  the  Moon  ;  and  confequently  the  Moon  journeying 
round  every  Month  in  her  Orbit  AFMP,  and  the  equal  Solar 
Difk  moving  round  the  Ecliptic  UFLP,  which  two  Orbits  in¬ 
terbed!  each  other  atF  and  P ;  it  muff  happen  that  in  the  Courfe 
of  a  Year  the  Sun  will  be  feen  in  the  Nodes  F  and  P,  at  two 
different,  and  almoft  oppofite  Seafons  of  the  Year;  and  will 
be  for  fome  Time  fo  near  them  on  each  Side,  that  when  the 
new  Moon  paffes  that  Part  of  her  Orbit,  fhe  muff  neceffarily 
hide  or  cover  either  the  Whole  or  Part  of  the  Sun’s  Difk  or 
F ace,  and  fo  produce  an  Eclipfe  of  the  Sun ,  total  or  partial :: 
For  Since  the  Inclination  or  Diftance  between  the  two  Orbits 
grows  lefs  and  lefs  from  AU,  where  it  is  greateft,  towards  the 
Nodes  where  it  is  nothing ;  fo  there  muff  be  a  certain  vifible 
Latitude  or  Diftance  as  at  C,  B,  which  is  juft  equal  to  the  Sum 
of  half  the  Diameters  of  the  Moon  B,  and  Sun  C ;  (becaufe 
the  greateft  Latitude,.  AU  or  IM,  far  exceeds  that  Sum.)  Again, 
Since  the  vifible  Latitude  BC  is  equal  to  the  half  Diameters  of 
the  Sun  and  Moon,  the  Moon  in  palling  along  will  juft  touch 
the  lower  or  Southern  Limb  of  the  Sun,  but  cover  no  Part  of 
his  Surface  :  Confequently  any  new  Moon  before  the  Point  B, 
as  at  d ,  will  have  fuch  a  Latitude  from  the  Sun  at  e ,  as  will 
exceed  the  Sum  of  their  half  Diameters,  and  fo  will  be  feen  to 
pafs  at  fome  Diftance  below  the  Sun,  and  not  touch  it. — But 
if  the  new  Moon  appears  nearer  to  the  Node  F,  as  at  D,  where 
her  Latitude  from  the  Sun  at  E  is  lefs  than  the  Said  Sum  of  the 
half  Diameters  of  the  Sun  and  Moon,  then  the  Moon  will  be 
feen  to  pafs  over  a  Part  of  the  Sun’s  Difk,  and  fo  caufe  a  par¬ 
tial  Eclipfe  of  the  Sun  where  it  is  vifible. 

Once  more  ;  if  the  new  Moon  happens  in  the  very  Node  it- 
felf,  as  at  P,  the  Sun  being  there  alfo,  the  Moon  then  having, 
no  Latitude  muft  ncceftarily  pafs  over  the  whole  Difk  of  the 
Sun,  and  fo  produce  a  central  and  total  Eclipfe  of  the  Sun. 

Laftly ;  New  Moons  on  the  other  Side  of  the  Node  F,  to  the 
fame  Diftance  G  H,  will  produce  Eclipfes,  more  or  lefs,  on  the 
upper  or  northern  Part  of  the  Sun  ;  but  at  H  the  Sum  of  the 
half  Diameters  and  vifible  Latitude  being  again  equal,  the  Lu¬ 
minaries  will  there  but  juft  touch  each  other;  and  in  all  Part3 

far- 
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farther  from  the  Node,  as  at  K,  there  will  be  no  Eclipfe  pofii- 
ble;  for  the  Moon  will  then  pafs  above  the  Difk  of  the  Sun.  ' 
Euphrof  It  is  all  very  evident ;  and  therefore  I  prefume  the 
Points  B  and  H  in  the  Moon’s  Orbit  are  what  you  call  the  eclip¬ 
tic  Boundaries ,  or  Limits  of  Solar  Edipfes. 

Cleon.  Yes,  they  are  fo ;  and  now  with  Refpecb  to  Lunar 
Edipfes ,  we  mull  turn  our  Eye  to  the  oppofite  Parts  of  the  Or¬ 
bits  on  each  Side  the  Node  P,  where  we  ihall  view  the  Full- 
Moon  in  her  Orbit,  and  the  Section  of  the  Earth’s  Shadow  at 
the  Diftance  of  the  Moon’s  Orbit  in  the  Points  O,  P,  Q,  S. 

Now,  in  the  firft  Place,  let  us  conftder  that  if  the  Full-Moon 
happens  at  N  or  R,  where  the  Earth’s  Shadow  palling  by  juft 
touches  it,  then  in  any  Point  between  N  and  R,  the  faid  Shadow 
will  more  or  lefs  involve  the  Moon,  and  fo  caufe  a  Lunar  E- 
dipfe  in  a  greater  or  lefter  Degree ;  and  therefore  thofe  two 
Points,  N  and  R,  in  the  Lunar  Orbit,  where  the  Sum  of  the 
half  Diameters  of  the  Moon  and  Earth’s  Shadow  is  equal  to 
the  true  Latitude  of  the  Moon,  are  the  Boundaries  or  Limits  of 
Lunar  Edipfes ,  on  each  Side  the  Node  P. 

Again,  in  the  fecond  Place ;  the  nearer  the  Moon  is  to  the 
Node  P,  the  greater  will  be  the  Eclipfe,  and  therefore  greateft 
of  all,  and  central,  in  the  Node  itfelf,  where  the  Shadow  of 
the  Earth  is  near  three  Times  greater  than  the  Moon,  as  I  for¬ 
merly  told  you. 

Euphrof  The  Manner  of  explaining  the  Boundaries  of  a  Lu¬ 
nar  Eclipfe  I  fee  is  the  fame  nearly  as  that  of  the  Solar  ones, 
and  as  eafily  underftood.  But  unlefs  I  could  tell  which  were 
greateft,  the  Sum  of  the  half  Diameters  of  the  Sun  and  Moon , 
or  of  the  Shadow  and  Moon ,  I  can’t  tell  which  would  be  great¬ 
eft,  the  Limits  of  a  Solar  or  Tminar  Eclipfe. 

Cleon.  Though  the  latter  Sum  be  in  itfelf  greater  than  the 
former,  yet  the  former,  with  Refpedf  to  the  vifihle  Latitude  of 
the  Moon,  is  greater  than  the  latter,  in  Regard  of  her  true  La¬ 
titude  ;  and  therefore  the  Limits  of  a  Solar  Eclipfe  exceed  thofe  of 
a  Lunar  one. 

EuphroJ.  I  fhould  be  glad  to  know  in  what  Time  the  Sun 
moves  over  the  ecliptic  Limit  CG. 

Cleon.  Thefe  Limits  are  fomewhat  variable;  but  wThen  CG 
is  leaft,  the  Sun  takes  up  about  28  Days  in  palling  over  it,  and 
32  .Days  when  greateft.  Y  2  Euphrof 
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Eupbrof  And  pray  what  is  the  Time  between  one  new  Moon 
and  another  ? 

Cleon.  Twenty- nine  Days  and  an  half. 

Eupbrof.  Why  then,  when  the  Limit  CG  is  greateft,  there 
muff  neceffarily  be  an  Eclipie  of  the  Sun  during  his  Stay  within 
that  Limit ;  but  when  it  is  lead:,  I  perceive  it  is  poffible  there 
may  be  no  Eclipfe  of  the  Sun  that  Node. 

Cleon.  JTis  indeed  poilible  there  may  not;  but  the  Chance 
there  will  not:  is  fo  very  great,  that  it  was  never  known  to  hap¬ 
pen,  I  believe.  On  the  other  Hand,  when  the  Limit  is  leaft 
there  is  one  Eclipfe  very  certain,  and  there  may  be  two  when 
greatef!  ;  and  this  fometimes  happens,  as  in  the  Year  1736, 
174.3,  &c.  But  thefe  twin  Eclipfes  are  very  fmall,  and  almofl 
always  to  us  invifible. 

Eupbrof.  Of  all  this  I  conceive  the  Reafon  pretty  well ;  and 
now  for  the  other  Node  :  Pray  how  long  is  the  Shadow  of  the 
Earth  within  the  Lunar  Limit  O  QJ 

Cleon.  This  Limit  is  alfo  variable ;  and  when  greateft,  the 
Shadow  paiTeth  it  in  24  Days;  and  when  leaft,  in  19  Days. 

Eupbrof  Then  fmce  from  Full  Moon  to  Full  Moon  there  is 
29  Days  and  an  half,  if  the  Full  Moon  fhould  happen  in  the 
Beginning  of  the  Limit,  as  at  N,  before  the  Moon  could  again 
return  to  the  fame  Node,  the  Shadow  would  be  pah:  the  other 
Limit  Qj  and  fo  there  would  be  no  Eclipfe  of  the  Moon,  in 
fuch  a  Cafe,  that  Node,  even  when  the  Limit  is  the  greateft 
of  all. 

Cleon.  Very  well  obferved,  Euphrofyne ;  nor  can  there  ever 
be  two  Lunar  Eclipfes  together  at  the  fame  Node,  when  the  Li¬ 
mit  is  greateft;  fo  that  upon  the  whole  you  fee  there  can  be  but 
one  Eclipfe  of  the  Moon  within  the  Lunar  Limits,  and  fome¬ 
times  none  at  all. 

Eupbrof  Then  I  fee  ’tis  poftible,  that  in  fome  Years  there 
may  be  no  Lunar  Eclipfe  at  all. 

Cleon .  Yes,  it  is;  and  thus  it  happened  in  the  Years  17345 
1738,  1745,  175 2,  the  prefent  Year  1756,  and  1763;  forin 
thefe  Years  there  was  no  Eclipfe  of  the  Moon;  and  but  two 
of  the  Sun,  and  both  invifible  to  us,  except  that  of  Auguji 
the  3d,  1738. 


Eupbrof. 
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Euphrof  We  find  by  Experience  that  the  Solar  and  Lunar 
J  Eclipfes  happen  both  at  the  fame  Times  of  the  Year,  which  is 
alfo  evident  from  the  Inftrument. 

Cleon.  It  is  fo  ;  for  the  new  Moon,  which  obfcures  the  S*un  in 
tj  the  Solar  Limit,  is  itfelf  eclipfed  by  the  Shadow  of  the  Earth  at 
|  the  Lunar  Limit,  when  it  is  next  at  Full. 

Euphrof.  I  underhand  you  very  well ;  and  I  farther  obferve, 

::  that  as  the  Nodes  F  and  P  are  in  oppofite  Points  of  the  Orbit, 

::  fo  after  half  a  Year,  the  Nodes  will  change  their  Nature,  and 
|  that  which  is  now  the  Solar  Node  will  then  become  the  Lunar ; 

1  and  the  Lunar  Node  that  now  is,  will  then  become  the  Solar 
I  Node ,  and  will  be  the  Seafon  of  Eclipfes  again. 

Cleon.  It  will  not  be  quite  half  a  Year  between,  becaufe  the 
1  Sun,  for  Inftance,  may  be  eclipfed  at  the  End  of  one  Limit,  as 
I  at  G,  (as  in  the  Year  1732,  Dec.  6.)  and  at  the  Beginning  of 
i:  the  other  at  O,  (as  May  2,  1733)  *n  which  Time  there  inter- 
j  vened  not  above  147  Days,  which  is  fhort  of  half  a  Year  by 
35  Days.  Yea,  the  Sun  may  leave  one  Limit,  and  arrive  to 
r  the  next  in  about  four  Months  and  an  half,  as  in  the  Year  1 740 
l  the  Sun  was  eclipfed  Jan.  17,  and  again  in  June  12  ;  and  an- 
1  other  Reafon  for  this  is,  that  the  Nodes  F  and  P  are  not  fixed, 

;  but  move  in  a  retrogade  Manner,  fo  as  that  the  difiantNode  is 
carried  towards  the  Sun,  and  they  meet  near  ten  Days  fooner 
|  than  if  the  Node  were  fixed. 

Euphrof.  Well,  I  am  not  now  fo  much  at  a  Lofs  to  guefs 
the  Reafon  why  we  have  in  different  Years  a  different  Number 
of  Eclipfes;  why  one  Year  four^  another  Year  two ,  and  a 
third  Yzzxfive  or  fix ;  and  alfo  the  Reafon  why  they  happen  at 
fuch  and  fuch  Intervals  and  Seafons  of  the  Year:  This  Doc¬ 
trine  of  Nodes  and  Limits  has  given  me  the  Rationale  of  E- 
clipfes  beyond  whatever  I  expedled  ;  and  now  to  be  plain  with 
you,  I  am  got  to  a  ne  plus  ultra ,  for  I  know  not  what  further  to 
afk  or  fay  on  the  Subjedl  of  Eclipfes. 

Cleon.  We  have  pretty  well  exhaufted  the  Subject,  indeed, 
Euphrofyne ,  and  I  {hall  only  obferve  to  you  next,  that  the  Year 
1740  had  fix  Eclipfes  in  a  very  peculiar  Manner ;  for  in  thofe 
Years  wherein  fix  Eclipfes  happen,  there  are  generally  two  of 
the  Sun  and  one  of  the  Moon  at  each  ecliptic  Seafon  ;  but  in  that 
Year  there  were  three  ecliptic  Seafons,  or  the  Luminaries  came 

three 
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three  Times  within  the  ecliptic  Limits,  and  each  of  them  fuf- 
fered  an  Eclipfe  each  Time  ;  fo  that  in  that  Year  there  were 
three  Eclipfes  of  the  Sun,  and  three  of  the  Moon ;  a  Thing 
which  very  rarely  happens.  But  Eclipfes,  like  all  other  Things, 
in  a  long  Courfe  of  Time,  undergo  a  great  Variety  of  Muta¬ 
tions  and  Changes,  in  the  Circumflances  we  have  now  been 
confidering. 

Thus  I  ’ ve  the  Motions  taught  of  Stars  above , 

Of  Sun,  and  Moon,  and  by  what  Caufe  they  move ; 

And  how  eclipfed  they  loofe  their  gaudy  Light , 

And  fpread  o’ er  all  an  unexpected  Nighty 
As  if  they  wink’d ,  and  then  with  open  Eyes 
View’d  all  again ,  and  clear’d  the  lower  Skies . 

Creech’s  Lucretius,  Book  V. 


DIALOGUE  VIII. 

’Reflections  on  the  Immenfity  of  the  Univerfe,  and  of 

the  Plurality  of  Worlds . 


Euphrofyne . 

nr  HE  Conventions  which  have  paiTed  between  us  of  late 
have  opened  a  new  and  ftrange  Scene  of  Things  to  my 
Mind,  and  given  quite  a  new  T urn  to  my  Thought ;  I  ufed  to 
fancy  the  Earth  on  which  we  live,  and  the  vilible  Lights  of 
Heaven  were  all  the  Creation,  the  Whole  of  the  Univerfe; 
nor  did  I  ever  imagine  God  had  more  than  once  faid,  Let  us 
make  Man.  I  thought  we  had  held  the  fecond  Clafs  of  created 
Beings,  and  mull  acknowledge  Superiority  only  to  Angels.  But 
what  can  we  think  of  ourfelves,  Cieonicus ,  if  every  Planet  be  a 
World,  and  every  Star  the  central  Sun  of  a  Syftem  ?  If  eve¬ 
ry  Syhem  be  inhabited,  and  thofe  Inhabitants  various  as  the 
Globes  they  live  on  ! 

Cle - 
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Cleonicus.  We  can’t  certainly  tell  what  to  think,  my  Euphro- 
||  fyne\  the  Idea  is  too  grand  for  human  Comprehension ;  even 
3  Keafon,  Nature,  and  Analogy  here  are  but  blind  Guides;  they 
[I  conduff  us- with  Certainty  but  a  little  Way  in  the  Abftrufities 
1  of  infinite  Creation;  and  e’er  we  have  palled,  as  it  were,  the 
P  Threfhold  of  the  Univerfe,  we  are  loft  and  confounded.  With. 
»  the  Poet  we  may  fay  — 

Now  bad  tti  eternal  Architect  fiupreme , 

In  Amplifier e Jir etch'd  out  this  wond'rous  Frame ; 

Equipt  magnificent ,  the  Houfie  ofi  God , 

Through  Heighth  and  Depth ,  his  houndlefis ,  bleft  Abode  ; 

One  Houfie ,  one  World ,  one  Univerfe  divine , 

Where  countlefs  Orbs  thro ’  countlefs  Syfiems  finne. 

Syfiems  /  which  view'd  throughout  the  Circuit  widcy 
Or  loft  —  or  ficarce  the  pointed  Sight  abide . 

(Thro'  Space  immenfe ,  with  Diminution  fieen ) 

Yet  houndlefis ,  to  thofie  Worlds  that  roll  within  5 
Each  World  as  houndlefis ,  z/r  native  Face , 

That  range ,  and  wanton  thro ’  its  ample  Space ; 

Frequent  thro ’  Fields ,  thro ’  Clouds  of  Fragrance  ft  ray. 

Or  fikim  the  wat'ry ,  cr  ethereal  Way . 

Univerfal  Beauty. 

Euphrofi.  The  Poet’s  Reflections  are  certainly  juft ;  they  do 
indeed  infpire  us  with  noble  and  auguft  Sentiments  of  the  divine 
Being  :  He  has  made,  and  by  his  Providence  governs,  not  0;^, 
but  Infinity  ofi  Worlds  !  How  narrow  muft  their  Concepti¬ 
ons  be,  who  imagine  our  Earth  contains  the  whole  of  the  rati¬ 
onal  Species,  or  that  Heaven  is  to  be  repleniftied  with  Colo¬ 
nies  from  this  little  Spot  alone  ! 

Cleon.  Very  true.  Sifter;  our  Earth’s  a  little  Spot  indeed, 
and  inconfiderable  in  Comparifon  of  the  more  noble  Parts  of 
this,  much  more  of  thofe  of  innumerable  other  Syftems.  In 
Regard  of  which,  Mr.  Baker  thus  expoftulates  with  opinion¬ 
ated  Man. 

f  '  .  •  >  1 

What  is  this  Earth,  of  which  thou  art  fio  proud? 

Loft  and  unknown  in  the  more  glorious  Crowd , 

A  Point 
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A  Point  it  fcarce  appears . — E’er  it  begun , 

The  Reft  their  Courfes  have -  £ 

And  Jhall ,  when  it’s  no  more ,  endlefs  Ages  run.  3 

Univerfe. 

Euphrof  Our  Earth  to  be  fure  can  be  confiderable  to  no  Part 
of  the  Univerfe  but  ourfelves,  and  perhaps  to  the  Inhabitants 
of  the  Moon,  who  behold  it  as  a  very  large  and  bright  Moon; 
but  as  to  all  other  Worlds,  Mercury ,  Venus ,  and  Mars  except¬ 
ed,  the  Exigence  of  cur  Earth,  (I  find  by  what  you  have  faid) 
is  neither  known  or  fufpedfed  by  them  :  And  if  the  Earth  be  not, 
then  furely  its  Inhabitants  mult  be  abfolutely  unknown,  and  in- 
confiderable  with  Refpedt  to  the  Univerfe. 

Cleon.  Your  Obfervation  is  very  juft,  Euphrofyne ;  and  yet 
you  fee  what  an  high  Value  Mankind  are  apt  to  put  upon  them- 
felves.  Becaufe  we  are  fuperior  to  Brutes ,  we  imagine  we  are 
next  to  Angels  in  the  Scale  of  Beings :  Becaufe  we  have  Domi¬ 
nion  over  the  Fowls  of  the  Heavens,  and  Beafts  of  the  Earth, 
we  invade  the  Stars,  and  claim  a  Sovereignty  over  all  the  celef- 
tial  Worlds,  becaufe  this  terreftrial  Spot  is  put  under  his  Feet. 
But  how  abfurb,  how  ridiculous  is  our  Vanity,  in  thinking  all 
Things  made  for  our  Ufe,  when  the  utmoft  Ufe  we  make  of 
any  Thing  about  us  is  but  very  trifling  :  Of  all  the  numberlefs 
Species  of  Animals,  how  few  do  we  know  ?  how  few  do  we 
ufe  ?  how  many  do  we  fear  ?  how  many  do  we  fly  from  ?  Again, 

do  we  boaft  the  Ufe  of  the  Sun  ?  fo  may  the  moft  contempti¬ 

ble  Infedt :  Does  the  Moon  light  up  the  Night  for  us  ?  fo  it 
does  for  the  Owls,  &c.  alfo.  If  ail  the  Planets  of  our  Syftem 
were  annihilated,  few  beftdes  Aftronomers  would  mifs  them. 
Laftly,  who  is  the  Man  that  can  fay  any  one  Angle  Circumftance 
of  his  Life  wras  ever  affedted  or  altered  by  any  one,  yea,  all  of 
the  fixed  Stars  ?  The  Pride,  therefore,  and  Arrogance  of  Man 
in  challenging  to  himfelf  the  Empire  of  the  Univerfe,  are  hand- 
fomely  lafhed  by  the  Satire  and  Irony  of  the  following  Verfes. 

Where’ s  now  thy  Pride ,  which  lately  dar’d  to  fay , 

The  Stars  were  only  made  to  light  thy  Way,  > 

And  all  the  Univerfe  thy  Pie  a  [tire  to  obey ?  3 

What 
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What  impbus  Madnefs  urg'd  thee  on  to  call 
Thyfelf  the  foie  and  Jove  reign  Lord  of  all? 

If  fuch  thou  art ,  let  fome  plain  Proof  be  Jhown9 
And  make  thine  Empire  o'er  thy  Vajfals  known . 

Bid  the  Sun  Jhine ;  command  the  Winds  to  ceafe  : 

Make  the  Rams  fall ;  or  chide  the  Seas  to  Peace. 

What !  are  thefe  deaf  ? — Once  ?nore  exert  thy  Sway : 

Pry  which  of  all  thy  Subjects  will  obey  .; 

Enjoin  the  Tyger  to  refrain  from  Bloody 
Or  bid  the  Crocodile  provide  thy  Food . 

Thefe  know  their  King ,  perhaps ,  and  will  comply. — 

Hail ,  mighty  Lord!-  - What !  does  the  Monarch  fly? 
Unhappy  Prince!  whofe  impotent  Command  ~ 

The  meanefl  of  thy  Vejfals  dares  withfland. \  C 

And  wrefl  the  Sceptre  from  thy  feeble  Hand.  j 

Univerfe. 


Ruphrofl  Your  rehearfing  thofe  Lines  brings  to  my  Mind  a 
Fable  Of  the  late  ingenious  Mr.  Gay,  of  the  Man  and  Flea9  t© 
this  Purpofe— 


What  Dignity's  in  Human  Nature, 

Says  Man ,  the  mofl  conceited  Creature, % 

As  from  a  Cliff  he  cafl  his  Eye , 

And  view'd  the  Sea  and  arched  Sky  ! 

The  Sun  was  funk  beneath  the  Main , 

The  Moon ,  and  all. the  jlarry  Train , 

Hung  the  vajl  Vault  of  Heav' n.  The  Man 
His  Contemplation  thus  began. 

When  I  behold  this  glorious  Show 9 
And  the  wide  wat'ry  World  below , 

The  fcaly  People  <ff  the  Main , 

The  Beafls  that  range  the  W wd  or  Plain , 

The  wing'd  Inhabitants  of  the  Air , 

The  Day,  the  Night ,  the  various  Year$ 

And  know  all  thefe  by  Heav'n  defign'd 
As  Gifts  to  pleafure  Human  Kind . 

I  cannot  raife  my  Worth  too  high ; 

Of  what  vajl  Conference  am  I! 

7,  Not 
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Not  of  tti  Importance  you  fuppofe , 

Replies  a  Flea  upon  his  Nofe : 

Be  humble ,  learn  thyfelf  to  fcan ; 

Know ,  Pride  was  never  made  for  Man, 

*Tis  Vanity  that  [wells  thy  Mind, 

JVhat f  Heaven  and  Earth  for  thee  defign’d! 

For  thee ! — made  only  for  our  Need ; 

That  more  important  Fleas  ?night  feed, 

Cleon.  The  great  Mr.  Pope  too  makes  [a  perfedl  Jeft  of  the 
giddy,  humourous  Creature,  Man.  — 

Created ,  half  to  rife ,  and  half  to  fall ; 

Great  Lord  of  all  Things ,  yet  a  Prey  to  all. 

Sole  fudge  of  Truths  in  endlefs  Error  hurl’d , 

The  Glory ,  feflj  and  Riddle  of  the  W mid. 

Yea,  he  makes  the  Angels  admire  the  greateft  Man  no  other  ^ 
wife  than  we  do  a  Monkey,  in  thefe  Lines ; 

Superior  Beings ,  when  of  late  they  faw 
A  mortal  Man  unfold  all  Nature’s  Law , 

Admir’d fuch  IVifdom  in  an  earthly  Shape , 

And Jhow’d  a  Newton,  as  we  fhow  an  Ape. 

Eflay  on  Mam 

Euphrof.  But,  pray  Cleonicus ,  do  not  the  Poets  carry  the  Jeft 
too  far  in  thus  ridiculing  Mankind  ?  Ought  we  not  to  have  an 
higher  Efteem  for  Man,  whom  the  Scripture  makes  the  con- 
ftant  Subject  of  God’s  particular  and  diflinguifhing  Providence, 
Care,  and  Goodnefs. 

Cleon.  Doubt  not,  my  Euphrofyne ,  but  Mankind  is  the  fpecial 
Care  of  God  and  Heaven  ;  nor  do  any  of  the  Poets  or  Philofo- 
phers  difpute,  or  quefHon  that:  ’Tis  the  Pride,  Prefumption, 
and  Self-Conceit,  not  the  Dignity  of  Man,  which  they  lam¬ 
poon.  JTis  one  Thing  to  fuppofe  Man  the  Care  of  God,  and 
another  to  fuppofe  him  only  fo  t  We  know  there  are  Globes  in 
our  Syftcm  vadly  fuperior  to  ours,  and  there  may  be  in  other 


and  Lady’s  Philosophy.  169 

Syftems,  others  vaftly  fuperior  to  thefe  $  if,  therefore,  the  In¬ 
habitants  of  thefe  are  equally  fuperior  to  each  other,  as  is  rea- 
fonable  to  fuppofe,  then  there  are  other  Species  of  rational  Be¬ 
ings  as  much  fuperior  to  us,  perhaps,  as  Angels  are  to  them, 
or  we  to  Apes  or  Monkeys.  The  Scale  of  rational  Beings  does 
in  all  Probability  admit  of  various  Gradations,  among  which 
thofe  of  Brute  Nature  are  the  loweft. 

Euphrof  Indeed,  I  can’t  fay  but  it  feems  a  little  abfurd  to 
fuppofe  infinite  Wifdom  fhould  exhibit  fuch  a  wondrous  Varie¬ 
ty  of  Natures,  Kinds,  Forms,  Sizes,  Perfections,  &c.  in  the 
inferior  and  more  unworthy  Part  of  the  Creation,  and  be  content 
with  giving  one  Specimen  only  of  a  better  Sort. 

Cleon.  And  that  too  in  one  Point  only,  viz.  the  Power  of 
the  contemplative  and  reafoning  Faculties.  For  ’tis  well  known, 
that,  with  refpeCf  to  any  Senfe  of  the  Body,  Man  is  exceed¬ 
ed  by  fome  one  or  other  of  the  irrational  Tribes.  .  The  Mind 
is  doubtlefs  a  noble  Principle,  but  fhould  it  be  thought  ffrange 
to  fuppofe  that  it  is  capable  of  various  and  different  Degrees  of 
Perfection  ?  Or  that  there  fhould  be  flyings,  who  poffefs  all 
thefe  fuperior  Degrees,  and  .are  therefore  of  a  more  exalted  Na¬ 
ture  than  ours  ? 

Euphrof.  Well,  granting  what  Variety  of  reafonable  Beings 
you  pleafe,  I  prefume  you  allow  they  are  all  defigned  for  flea- 
ven  and  Happinefs  in  another  World  :  But,  pray  Cleonicus ,  what 
becomes  of  irrational  Creatures  when  they  die  ? 

Cleon.  By  Nature  only,  we  know  but  little  of  our  own  future 
State,  and  of  Courfe  but  little  or  nothing  of  theirs.  ’Tis  fottifli 
to  imagine  that  they  were  made  to  anfwer  no  End,  but  Man’s 
Luxury,  Diverfion,  or  Ufe.  No  doubt,  but  in  the  Creator 
there  was  one  uniform  Defign  of  Happinefs  and  Good  intended 
for  the  Whole,  and  to  be  enjoyed  by  every  Creature,  in  Pro¬ 
portion  to  the  PerfeHion  of  its  Nature.  But  of  what  Sort  or 
Kind  this  general  Felicity  is,  and  where  and  when  to  be  enjoy¬ 
ed,  is  Part  of  the  Knowledge  concealed  from  us.  That  there 
are  Strokes  of  furprifmg  Wifdom  and  Defign  in  the  meaneft 
Animal  we  well  know,  and  fliall  fee  more  of  in  our  future  Con¬ 
versations  ;  and  alfo,  that  there  is  a  mutual  Relation,  Depen- 
dance,  Harmony,  and  Connexion  in  all  the  animated  Orders 

Z  2  of 
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of  Beings ;  which  plainly  prove,  that  each  Order,  and  eve?y 
Individual,  is  of  fome  Importance  and  Concernment  to  the 
Whole,  as  well  as  Man.  According  to  the  Poet’s  fine  Si—, 
mile. 

Like  fome  grand  Building  is  the  Universe^ 

JVhere  every  Part  is  ufeful  in  its  Place  ; 

As  well  the  Pins  which  all  together  hold. 

As  the  rich  Carvings,  or  the  glowing  Gold, 

Univerfe, 


The 
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PHI  LOS  OPHY 


PART  III. 

DIALOGUE  I. 

7he  Doffirine  of  the  S  P I  I  ERE;  er,  a  general  De¬ 
fer  ipt  ion  of  the  Circles  thereof 

%Cleonlcus . 

ELL,  my  Euphrofyne ,  I  make  no  Queflion  but  the 
Converfations  we  had  when  I  was  with  you  laft, 
have  made  a  notable  Impreffion  on  your  Mind,  and 
fupplied  you  with  Matter  of  ample  Meditation  and 

Amufement. 

Euphrofyne.  Greatly  fo,  in  each  RefpeCl,  dear  Ciamicus ;  and 
fo  agreeable  were  thofe  Studies,  and  fo  advantageous  to  my 
Mind  and  Underftanding,  that  1  fhall  ever  reflect  with  Pleafure 
and  Gratitude  on  the  Care  and  Pains  you  then  took  to  infiruCf 
me  in  thofe  more  than  human  (I  may  truly  fay  divine )  Speculati¬ 
ons.  You  are  a  Stranger  to  the  longing  Expectation  I  have  had 
for  your  Return,  that  I  might  have  the  Happinefs  of  making  a 
farther  Progrefs  and  Proficiency  therein. 

Cleon .  You  fpeak  in  moft  engaging  Accents ;  we  will  now 
apply  every  Opportunity  to  that  Purppfe ;  and  as  we  then  con¬ 
templated  the  Heavens  in  a  natural  and  practical  Way;  fo  now 
we  will  farther  confider  the  Advantages  Art  has  fupplied  us  with 

to 

*  Now  returned  again  from  the  Univerfity,  where  he  is  fuppoled 
to  have  been  to  purfue  his  Studies  fince  the  laft  Dialogue  was  hmfhed. 
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to  make  thofe  Things  ftill  more  eafy  and  pradtically  ufeful.  To 
which  End  we  have  three  excellent  Inftruments  contrived,  viz. 
the  Armillary  Sphere,  the  Orrery,  and  the  Globes. 

Euphrof.  I  fhould  much  delight  to  be  acquainted  with  the 
Nature  and  Ufes  of  thefe  Inftruments,  Cleonicus . 

Cleon.  That  you  will  attain  with  great  Eafe ;  for  there  is  no¬ 
thing  in  them  which  a  Genius  much  inferior  to  yours  is  not  ca¬ 
pable  of  apprehending. 

Euphrof.  No  Compliments,  I  beg  of  you,  Cleonicus ;  I  ftiall 
put  you  to  prove  your  W ords  ;  for,  if  I  can  once  underftand 
thefe  Machines,  I  ftiall  have  a  great  Opinion  of  myfelf  as  an 
Aftronomer. 

Cleon.  And  juftly  you  may ;  nor  will  you  then  be  the  firft 
Woman  who  has  underftood  Aftronomy  well.  Aftronomy  is  a 
noble  Science,  worthy  the  Fair-Sex,  and  highly  deferving  the 
Encomium  of  the  Poet. 

Aflronomy !  hail ,  Science  heavenly  horn  ! 

Thy  Schemes  the  Life  affijL  the  Mind  adorn . 

Thy  Aids  the  Heaven's  feaT d  Volumes  wide  impart  j 
And  taught  the  Seaman  frfl  his  ufeful  Art ; 

Gave  changing  Seafons  their  determin'd  Space , 

And  fix'd  to  Hours  and  Tears  their  meafurd  Race. 

Euphrof  So  ufeful  a  Science  urges  me  with  Impatience  to 
the  Study  of  it;  and,  pray,  which  of  the  afore-named  Inftru¬ 
ments  do  we  firft  begin  with,  to  employ  the  remaining  Flours 
of  the  Day  ? 

Cleon.  The  Armillary  Sphere,  by  the  Knowledge  of 
which  you  will  naturally  be  led  to  the  underftanding  of  the  Or¬ 
rery  and  the  Globes,  on  which  you  may  pradfife  all  the  ufeful 
Problems  of  Aftronomy. 

Euphrof.  Pray  what  is  that  you  call  the  Armillary  Sphere  ? 

Cleon.  I  will  prefently  Ihew  you  ;  I  have  bought  one  at  Lon¬ 
don ,  as  I  came  home,  which  coft  me  20  Guineas,  on  Purpofe 
to  give  you  the  better  Idea  of  fuch  Things  as  may  prove  the 
future  Subjedf  of  our  Speculations. - Here  it  is.  Sifter. 

Euphrof  A  fine  and  curious  Machine,  indeed!  But  I  fee  no¬ 
thing 
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thing  but  Circles  varioufly  connedfed  together ;  pray,  what  am 
I  to  underhand  by  them  ? 

Cleon.  You  will  fee  more  hereafter  ;  but  we  will  firft  consi¬ 
der  the  Nature  and  Ufe  of  the  Circles ;  a  due  Undemanding  of 
which  is  the  Ground  of  all  practical  Aftronomy. 

Euphrof  That’s  doubtlefs  the  Cafe ;  but  a  Parcel  of  bare 
Circles  feem  an  uncouth  Subject  for  Study  ;  they  feem  fo  vari- 
oufly  combined  and  intermixed,  that  I  fear  I  {hall  never  under¬ 
hand  them. 

Cleon .  So  I  remember  you  once  faid  of  the  various  Conjuga¬ 
tions  and  Kinds  of  Verbs  in  the  French  Grammar ,  and  yet  you 
have  found,  that  nothing  but  Attention  and  Refolution  was  ne- 
ceffary  to  make  you  a  perfect  Miftrefs  of  them.  The  like  you 
will  find  of  this  Study,  which  is  much  eafier  :  I  {hall  only  re¬ 
peat  the  Words  of  Manilius ,  to  encourage  you  thereto. 

A  fubtle  and ' furprijtng  Tafk  is  fhown\ 

Much  have  I  pajl ,  yet  Jlill  you  lead  me  on, 

Thefe  Things  feem  dark ,  whiljl  I  the  rejl  explore y 
Enjoy  my  Precept r,  and  complain  no  more . 

5  Tis  God  you  fearch  for ,  by  my  Aid  you  try 
To  climb ,  and  view  the  Infide  of  the  Sky ; 

Confin'd  by  Fate ,  you  fearch.  its  boundlefs  Sway7 
And  feek  to  know  the  Laws  you  mujl  obey: 

The  narrow  Bounds  of  your  own  Breafi  you  pafs^ 

Enjoy  the  JVorld ,  and  rove  in  the  vaft  Space : 

Painful ,  but  always  noble  Things  are  hard , 

Great  is  the  Tafk ,  but  equal  the  Reward: 

Nor  let  the  various  Maze  thy  Thoughts  reprefs , 

Enter ,  and  you  are  certain  to  pojfefs. 

Book  IV, 

Euphrof  I  do  not  in  the  leafl  defpond ;  I  only  wifh  your  Pa¬ 
tience,  Cleonicus ,  may  hold  out  with  mine.  To  make  a  Begin¬ 
ning  on  this  Inflrument,  therefore,  pray  tell  me  why  it  is  called 
.an  Armillary  Sphere  ? 

Cleon.  Becaufe  of  the  various  Circles  of  which  it  is  compo- 
fed,  which  are  like  fo  many  Rings  or  Hoops ,  which  in  Latin 

are 
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are  called  Armilles  in  general ;  though  this  Word  properly  fig- 
nified  a  Bracelet,  an  Ornament  formerly  worn  on  the  Arm,  and 
given  by  Captains  to  their  Soldiers,  and  by  fuch  as  held  any 
Pofl:,  Hence  you  fee  the  Propriety  of  the  Name. 

Euphrof  I  do  ;  and  muff  next  afk  you  what  this  Sphere  is. 
defigned  to  reprefent  in  general  ? 

Cleon .  This  Sphere,  by  its  real  Circles,  reprefents  the  imagi¬ 
nary  Circles  of  the  concave  Expanfe  of  the  Sky,  by  which  Af- 
tronomers  divide  the  Heavens  into  the  fame  Parts  or  Portions, 
as  you  fee  thefe  Circles  divide  the  Sphere. 

Euphrof.  I  fuppofe  you  mean,  if  my  Eye  could  be  placed  in 
the  Center  of  this  Sphere,  I  fhould  fee  its  Circles  upon,  or  a- 
gainfl  thofe  very  Parts  .of  the  Heavens  where  thofe  imaginary 
Circles  of  the  Aftronomers  are  fuppofed  to  be. 

Cleon .  Adolf  happily  conceived,  my  Euphrofyne  ;  your  Genius 
is  turned  for  the  Science. — The  Sphere  you  obferve  is  moveable 
‘within  the  Frame,  and  the  large  Circle  (HO)  fupported  there¬ 
by  ;  which  Circle,  you  fee,  with  fome  others,  are  graduated,  or 
divided  into  their  proper  Degrees. 

Euphrof  I  take  notice  of  thofe  graduated  Circles  ;  but  mud: 
confefs  I  have  but  an  imperfedl  Nation  of  thofe  Dividons  and 
their  Ufes,  and  fhould  be  glad  to  have  them  farther  explained 
to  me. 

Cleon.  To  undetffand  that  aright  is  a  fundamental  Article; 
In  order  to  which  you  muff  know,  that  a  Circle  is  generally  di¬ 
vided  into  four  equal  Parts  or  Quarters,  called  j| hiadrants ,  and 
each  of  thefe  Quadrants  is  again  divided  into  90  equal  Parts, 
called  Degrees ,  as  you  fee  is  done  on  this  broad  Circle  ;  fo  that 
the  whole  Circle  contains  four  Times  90,  or  360  Degrees. — 
Again,  each  Degree  is  fuppofed  to  be  fubdivided  into  60  equal 
Parts,  called  Seconds ,  and  each  Second  into  60  others,  called 
Hurds ;  and  fo  on.  But  thefe  lalt  Divifions  are  too  fmall  to  be 
actually  made  ;  and  therefore  a  Degree  is  generally  divided  but 
into  Halves  and  Quarters  ;  that  is,  at  every  15th  Minute:  But 
I  have  formerly  acquainted  you  with  this  Alanner  of  dividing  a 
Circle,  and  need  not  again  repeat  it  to  my  Euphrofyne. 

Euphrof  I  underhand  you  well,  and  thofe  Degrees,  I  fee,  are: 
*uyjibered  at  every  10th  Divifion ;  but  I  all'o  obfervs,  this  Me¬ 
thod!. 
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thod  of  numbering  Degrees  is  not  the  fame  in  all  the  graduated 
Circles  of  this  Sphere. 

Cleon.  No,  it  is  not;  but  differs  in  almoft  all  of  them,  ac¬ 
cording  to  their,  different  Natue  and  Ufe. 

Euphrof.  Pray,  how  many  Kinds  of  Circles  are  there  ?  And 
what  are  their  Names  l 

Cleon.  All  the  Circles  of  the  Sphere  ate  but  of  two  Sorts^ 
Viz.  Great  and  fmall  Circles.  The  greater  Circles  divide  the 
Sphere  into  two-equal  Parts,  or  Hemifpheres ;  and  lefler  Circles 
divide  it  into  two  unequal  Parts,  or  Segments* 

Euphrof.  How  many,  are  the  great  Circles  of  the  Sphere  ? 

Cleon,  They  are  in  Number  fix *  Four  of  which  are  gradua* 
ted,  viz . 

•  \  -  •  '  •  ‘ 7  ;  -  *  ■  'li-  «  ■  *  .  I 

1.  The  HorisoN,  fH  O.RJ  which  is  this  broad  Circle, 
fupported  by  the  Frame  within  which  moves 

2.  The  General  Meridian,  (H  Z  R  D)  which  is  this  up¬ 
right,  graduated  Circle,,  ffanding  at  right  Angles  to  the  HorF 
zon ;  and  within  this  moves  the  Sphere  itfelf. 

3.  The  Equinoctial,  [IE  QJ  which  divides  the  Sphere 
into  the  Northern  and  Southern  Hemifpheres. 

4.  The  Ecliptic,  which  is  this  large  Circle,  on  which 
you  fee  the  Characters  of  the  12  Signs,  and  which  cuts  the 
Equinoctial  in  two  oppofite  Points  at  the  Horizoh. — The  other 
two  are  called  Colures  ;  the  firft  of  which  is  called 

5.  The  Equinoctial  Colure,  -which  is  the  great  Circle  that 
paffes  through  thofe  two  Points  of  the  EquinoCfial,  where  the 
Ecliptic  interfecfs  it. 

6.  The  Solfiitial  Co  Lure,  which  is  that  great  Circle  you  fee 
juft  under  the  General  Meridian  ;  to  which,  and  the  other  Co¬ 
lure ,  all  the  other  Circles  are  fixed. 

Euphrof  So  far  I  uhderftand  you  Very  Veil :  But  now  tell 
me  which,  and  how  many  are  the  leffer  Circles  of  the  Sphere  ? 

Cleon.  They  are  four%  viz.  Two  Tropic ,.  and  two  Polar 
Circles. 

*  •  ■ '  „ 

«  • 

,  1.  The  Tropic  of  Cancer ,  [ah)  which  lies  parallel  to  the 
Equinoctial  on  the  North  Side,  at  the  Diftance  of  23^  Degrees, 
and  touches  the  Ecliptic  in  the  Beginning  of  Cancer. 
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2.  The  Tropic  of  Capricorn ,  (d e)  which  is  fituated,  you  fee, 
at  the  fame  Diftance  from  the  Equinoctial ,  and  parallel  to  it,  on 
the  South  Side  3  touching  the  Ecliptic  in  the  Beginning  of  Ca¬ 
pricorn. 

3.  The  ArCiic  Circle ,  ( e  f)  parallel  to  the  Equinoctial  on  the 
North,  at  the  Diftance  of  66~  Degrees* 

4.  The  Antarctic  Circle ,  (g  h )  which,  you  fee,  is  parallel 
to,  and  at  the  fame  Diftance  from  the  Equinoctial  on  the  South 
Side.— And  thus  you  have  the  Names  of  the  principal  Circles 
of  the  Sphere. 

Euphrof.  I  thank  you,  Cleonicus :  But  there  is  that  ftrait, 
curious  Rod  or  Wire  in  the  Middle  of  the  Sphere,  about  which 
it  turns 3  is  it  not  what  you  call  the  Axis  of  the  Sphere  ? 

Cleon.  Yes,  Euphrofyne ,  it  is  3  and  it  reprefents  the  Axis  of 
the  World,  and  the  two  Extremities  thereof,  (N  and  S)  are 
called  the  Poles  of  the  World  3  the  former  (N)  the  North  Poley 
which  is  above  our  Horizon  3  and  the  latter  (S)  the  South  Pole , 
below  the  Horizon. 

Euphrof.  But  this  fmall  Circle,  fixed  on  the  Meridian  about 
the  North  Pole,  I  prefume,  you  call  th z  Hour-Circle  ;  from  the 
Hours  I  fee  engraved  thereon,  and  the  Hand  on  the  Axle,  point¬ 
ing  to  them. 

Cleon.  You  judge  aright,  *tis  called  the  Hour-Circle  3  and 
is  rather  an  Appendage  to  the  Sphere,  than  a  Part  of  it :  The 
Ufe  of  which,  and  of  all  the  Circles  of  the  Sphere,  great  and 
fmall,  we  will  more  fully  confider,  and  apply,  in  the  next  en- 
fuing  Opportunities.  The  Day-light  being  too  far  gone  to  ad¬ 
mit  any  Thing  farther  on  this  Subject  at  prefent. 


DIALOGUE  II. 

Of  the  Horizon,  and  its  various  Ufes . 

Euphrofyne . 

YT  OU  gave  me  Yefterday  an  Account  of  the  Spheres,  and 
the  Names  of  the  Circles  which  compofe  it,  Cleonicus  3  I 

fhall 
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fhall  be  glad  to  have  a  more  diftindl  and  particular  Explanation 
of  the  Nature  and  Ufe  of  thofe  Circles,  that  I  may  the  more 
compleatly  comprehend  the  Defign  of  the  Machine. 

Cleon.  I’ll  now  begin  to  inform  you  of  the  Name ,  Nature , 
and  Ufe  of  all  the  Circles  ;  how  they  divide  the  Sphere ;  and 
the  Terms  of  feveral  Points  and  Parts  of  the  Machine  derived 
therefrom. — And  firft  of  all,  let  us  confider  this  broadeft  Circle, 
the  Horizon. 

Euphrof  With  Pleafure  I  attend  you,  Cleonicus  ;  pray  then, 
whence  has  it  the  Name  ?  And  what  does  it  import  ? 

Cleon.  The  Word  is  derived  from  the  Greeks  and  the  Ufe  of 
the  Circle  Ls  contained  in  its  Name;  for  it  comes  from  a  Word 
which  fignifies  to  bounds  limit ,  or  terminate  \  as  the  Horizon  is 
appointed  to  fhew  that  Circle  in  the  Heavens,  which  bounds  or 
terminates  the  Sight  of  the  Spectator  any  where  fituated  on  the 
Earth. 

Euphrof.  I  fuppofe  you  mean,  that  diftant  Boundary  of  our 
Sight,  where  the  Heavens  and  the  Earth  feem  to  join  all  around 
us,  as  it  appears  from  the  Top  of  an  high  Mountain  or  Tower. 

Cleon.  The  very  fame,  Euphrofyne  ;  ’tis  that  imaginary  Cir¬ 
cle  which  intercepts  from  our  View  the  Sun,  Moon,  and  Stars, 
each  Night;  and  when  they  defcend  below  it,  we  fay,  they  are 
fet ;  as  on  the  contrary,  each  Morning,  when  they  appear  above 
it,  we  fay,  they  rife. 

Euphrof.  Plow  far  is  this  Circle  diftant  from  us  in  the  Hea¬ 
vens  ? 

Cleon .  It  is  everyWay  difhmt  from  the  Point  over  our  Heads 
in  the  Heavens  juft  90  Degrees ;  and  therefore  divides  the  Hea¬ 
vens  into  two  equal  Parts,  called  the  Upper  and  the  Lower  He  - 
mifpheres . 

Euphrof.  By  the  upper  Hemifphere,  I  fuppofe,  you  mean  all 
that  Part  of  the  Heavens  which  is  open  to  our  View  ;  and  by 
the  under  or  lower  Hemifphere,  all  that  Part  which  is  hid  from 
our  Sight. 

Cleon.  Very  right,  Sifter,  I  do:  And  the  two  Points,  (Z 
and  D)  which  are  equally  diftant  from  the  Horizon  on  every 
Part  above  and  below  it,  are  called  the  Poles  of  the  Horizon  > 
and  further,  this  which  is  above  it,  (%)  and  over  the  Head  of 
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the  Spectator,  is  called  the  Zenith ,  as  that  (D)  which  is  under 
his  Feet  is  called  the  Nadir.  Of  this  great  Circle  Manilius 
thus  fings : 

i  i 

To  find  the  fipacious  Line ,  cafi  round  thine  Eyes, 

And  where  the  Earth's  high  Surface  joins  the  Skies , 

Where  Stars  firfi  fiet ,  and  firf  begin  to  Jhine , 

There  draw  the  fancy' d  Image  of  this  Line. 

Which  Way  foe' er  you  move ,  'twill  f  ill  be  new  \ 

Another  Circle  opening  to  the  View  ; 

For  now  this  half  and  now  that  half  of  Sky , 

It  Jhews  its  Bounds  fill  varying  with  the  Eye. 

This  Bound's  terrefrial ,  for  its  Bounds  contain 
That  Globe ,  and  cut  the  Middle  with  a  Plain  j 
'Tis  call'd  the  Horizon,  the  Round's  Defigny 
For  'tis,  to  bound,  gives  Title  to  the  Line. 

Aftron.  Book  I, 

Euphrofi  The  Poet  intimates  what  I  was  juft  going  to  ob^ 
ferve,  viz.  that  this  Circle  muft  always  be  variable  and  new , 
according  to  the  different  Situation  of  the  Spedtator  on  the  Sur¬ 
face  of  the  Globe,  or  Sphere. 

Cleon.  Very  true,  Euphrofyjie ;  every  Perfon  has  an  Horizon 
peculiar  to  himfelf.  Thus  the  People  of  Paris  have  a  different 
Horizon  from  that  of  the  People  at  London ,  or  Madrid ;  their 
vifible  Hemifphere  extending  more  to  the  South  than  that  of  the 
former,  and  lefs  than  that  of  the  latter.  All  which  I  fhall  more 
fully  explain  to  you  on  the  terreftrial  Globe. 

Euphrof.  But,  pray,  what  is  this  other  Circle  on  the  outer 
Part  of  the  Horizon,  marked  all  round  with  Letters  ? 

Cleon.  This  Circle  is  called  the  Compafs-,  it  is  of  great  Ufe 
at  Sea  \  and  alfo  in  the  Sciences  of  Aftronomy  and  Geography  5 
for  which  Reafon  it  is  fixed  on  the  Horizon  of  Spheres  and 
Globes. 

Euphrof  What  are  thofe  various  Divifions  in  it,  by  which 
the  Letters  ftand  ? 

Cleon.  They  are  called  the  Points  of  the  Compafs ;  and  are  32 
jn  Number,  each  containing  114  Degrees.  Four  of  which  are 

called 
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..  called  the  Cardinal  Points ,  and  are  marked  with  the  fid! Letter 
f  of  their  Names,  viz,  S,  the  South-,  W,  the  Weft-,  N,  the 
>'  North  ;  E,  the  Eaft.  Thefe  four  principal  Points  are  fometimes 
j  called  the  four  Winds  of  Heaven.  They  divide  the  Horizon, 
1  you  fee,  into  four  Quarters,  in  each  of  which  are  eight  Points . 
Euphrof  What  are  the  Names  of  thefe  intermediate  Points? 
Cleon.  They  receive  their  Names  from  their  relative  Dis¬ 
tances  from  the  four  Cardinal  Points,  in  each  Quarter  refpec*. 
lively;  which  Names  are  denoted  by  the  initial  Letters  alfo. 

Thus  in  the  Quarter  between  the  South  and  Weft,  the  Points 
#re  denominated  as  follows : 


1.  S. 

2.  S.  by  W, 

3.  S.  S.  W, 

4.  S.W.  byS, 

5.  s.  w. 

6.  S.W.  by  W. 

7.  w.  s.  w. 

8.  W.  by  S. 

W, 


South, 

South  by  West. 
South-South-West* 
South-West  by  South. 
South-West. 
South-West  by  West. 
West  South-West. 
West  by  South. 

West. 


After  the  fame  Manner,  you  fee,  the  Points  in  the  otherQuarters 
are  named  as  denoted  by  the  Capital  Letters. 

Euphrof.  I  underftand  you  perfedlly  well,  as  to  that;  but 
what  is  the  Ufe  of  thefe  Points  ? 

Cleon.  By  them  we  ufually  diftinguifh  the  Courfe  of  the 
Winds  and  Clouds,  and  give  them  their  proper  Names;  thus 
if  the  Wind  blows  from  the  North- Eaft  Point,  we  fay  it  is  a 
North- Eaft  Wind ;  and  the  Courfe  of  the  Clouds  we  fay  is 
South-Weft ,  which  is  oppofite  to  it. 

Again,  in  Geography,  we  thereby  diftinguifh  and  relate  the 
Situation  and  Bearing  of  Places,  Countries,  or  Cities,  one  from 
another  :  Thus,  we  fay,  Bourdeaux  in  France  lies  South  of  Lon¬ 
don-,  and  Bagdat  bears  South- Eaft  from  London . 

Laftly  ;  in  Aftronomy,  we  fay,  the  Sun,  Moon ,  or  P lanets ,  rife 
on  fuch  or  fuch  a  Point ;  or  fo  mpiy  Points  from  the  Eaft  or 
Weft  toward  the  South  or  North-,  Which  Diftance  from  the  Eaft 

or 
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or  Weft  Point  is  called  the  Amplitude  of  their  Rifing  or  Setting. 
I  (hall  not  mention  the  Ufe  of  the  Compafs  at  Sea,  as  yet.— 
Thefe  are  the  chief  Ufes  that  it  ferves  for  in  common,  and  are 
fiimmarily  included  in  the  following  Verfes : 

The  Compafs-Points  by  Art  have  been  dcfigA  dy 
To  foew  the  various  Courfes  of  the  Wind ; 

From  hence  the  Seaman ,  hence  the  Farmer  knows , 

If  North,  South-Eaft,  or  South-South- Weft  //  blows  \ 
Whence  they ,  or  Calms ,  or  Temp  efts,  oft  prefage. 

And  floew  their  Skill  in  ITeav  n  s  prophetic  Page. 

Their  Ufe  in  Geography  doth  hence  appear , 

They  Jhewfrom  us  how  all  the  Countries  bear ; 

Of  Towns  from  Towns  the  varied  Site  we  learn , 

And  Travelers  hence  the  dubious  Way  difcern. 

Ft  •om  hence ,  in  Afr  Gnomic  Phrafe,  we  fay , 

On  fuch  a  Point  Sol  ujhers  in  the  Day  ; 

Or  Jets  Alderbaran  ;  or  Cynthia  bright , 

D?  ’Toe  Weft  by  South  the  Chariot  of  the  Night. 

Euphrof  Well,  I  never  knew  fo  much  of  the  Compafs,  and 
its  Ufe,  before  5  but  I  fee  now  it  is  very  confiderable :  If  there 
remain  any  other  Ufes  of  the  Horizon,  or  Compafs,  which  we 
have  not  enquired  into,  pray,  let  me  know  them,  Cleonicus. 

Cleon.  What  remains  will  be  better  explained  when  we  come 
to  Globes  ;  at  prefent  we  will  proceed  to  the  General  Meridian , 
and  confider  its  Properties. 


DIALOGUE  III. 

« 

v  • 

Of  the  General  Meridian,  and  the  Degrees  of 

Latitude. 

Euphrofyne . 

T  Obferve  the  Names  of  thefe  Circles  import  fomething  of  their 
■  Nature  and  Ufe ;  pray,  what  is  implied  by  the  Name  of  this 
Circle,  the  Meridian?  Cleon . 
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Cleon .  It  is  derived  of  the  Latin  Word  Meridies ,  which  fig- 
ji  nifies  Mid-day )  ox  Noon-,  becaufe,  when  the  Sun  comes  uporl 
;  the  Meridian  of  any  Place,  it  is  then  Noon,  or  Mid-day,  at 
that  Place. 

Euphrof.  Very  good;  but  why  do  you  call  it  the  General 
•.  Meridian  ? 

Cleon.  To  diftinguifh  it  from  particular  Meridians:  Nowyou 
i  mull  know,  that  a  particular,  ox  fpecial  Meridian  is  an  imaginary 
:  Circle  in  the  Heavens,  which  paffes  through  the  Poles  of  the 
/  World,  and  the  Zenith  Point  of  every  Perfon  wherefoever  ft- 
i  tuated  on  the  Earth’s  Surface :  Confequently,  there  will  be  as 
I  many  fuch  Meridians  as  you  can  imagine  Points  from  Eajl  to 
\  WeJl,  all  round  the  Earth  ;  fox  thofe  which  lie  North  and  South 
:i  of  each  other,  have  the  fame  Meridian ;  becaufe  thefe  Circles 
lie  North  and  South  themfelves.  Now,  in  Spheres  and  Globes, 
£  this  general  Meridian  fuffices  for  all  the  Reft;  for  fince  it  is  fix  - 
:i  ed,  and  the  Sphere  or  Globe  is  moveable  about  its  Axis,  you 
f  may  by  turning  the  fame  bring  any  different  Part  of  their  Sur- 
jj  face  under  this  Meridian,  which  will  then  reprefent  the  Meri- 
{  dian  of  that  Part  or  Place. 

Euphrof.  So  the  Office  of  this  Meridian,  I  perceive,  is  vica- 
i  rious,  viz.  to  reprefent  all,  or  any  of  the  Reft.  Well,  fince  you 
have  let  me  into  the  Reafon  and  Significancy  of' the  Nature  or 
|  Title,  let  me  next  know  what  thefe  Divifions  or  Degrees  are 
|  upon  it,  and  to  what  Ufe  they  ferve. 

I  Cleon .  I  will:  You  obferve  they  begin  at  the  Equinodtial, 
i  and  proceed  each  Way  to  the  North  and  South  Pole  of  the 
World,  to  the  Number  of  90. 

Euphrof.  I  do ;  and  pray  what  do  you  call  them  ? 

Cleon.  They  are  called  the  Degrees  of  Latitude  ;  by  the  Word 
Latitude  you  are  to  underftand  any  Dijlance ,  North  or  South  of 
the  Equinodfial,  towards  the  Poles;  and  becaufe  fuch  a  Diftance 
of  any  Part  of  the  Sphere  or  Place  on  the  Globes  is  eftimated 
by  thefe  Degrees,  you  will  readily  fee  the  Reafon  of  their 
Name. 

Euphrof  I  do  very  plainly ;  but  why  are  thofe  Degrees  num¬ 
bered  a  contrary  Way  on  the  other  Half  of  the  Meridian,  or 
that  under  the  Horizon  ?  For  they  are  reckoned  from  the  Poles 
towards  the  Equinoctial  there,  I  fee* 
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Cleon.  That’s  well  obferved,  Euphrofyne ;  the  Divifions  are 
there  numbered  a  contrary  Way,  the  Defign  of  which  is,  that 
the  Height ,  or  Elevation  of  the  Pole  above  the  Horizon  may  be 
readily  feen,  in  any  Pofition  of  the  Sphere ;  and  this  Elevation 
of  the  Pole  is  always  equal  to  the  Latitude  of  any  Place  on  the 
Earth’s  Surface. 

Euphrof  I  prefume  you  mean,  that  fo  many  Degrees  as  any 
Place  lies  North  or  South  from  the  Equinoctial,  juft  fo  many 
Degrees  will  the  North  or  South  Pole  appear  above  the  Horizon 
of  that  Place.  But  how  fhall  I  be  able  to  conceive  the  Truth 
of  this  ? 

Cleon.  Veryeafily,  if  you  confider,  that  from  the  Equinocti¬ 
al  (QJ  to  the  Pole(N)  are  juft  90  Degrees;  alfo  from  the  given 
Place  (Zj  to  the  Horizon  fR)  are  juft  90  Degrees  ;  but  the 
Part  between  the  Place  and  the  Pole  (Z  N)  is  included  in  both 
thofe  equal  Parts,  and  therefore,  if  it  be  fubduCted  from  both, 
the  Remainders  will  be  equal ;  that  is,  the  Arch  (Q_Z)  will  be 
equal  to  the  Arch  (N  R)  or  the  Latitude  (Q_Z)  of  the  Place 
(Z)  is  equal  to  the  Height,  or  Elevation  (NR)  of  the  Pole  (N). 

Euphrof.  I  believe  I  apprehend  the  Meaning  ;  but,  pray,  Cle - 
cnicus ,  what  would  you  infer  from  thence  ? 

Cleon.  A  very  important  Ufe  is  made  of  this  in  divers  practi¬ 
cal  Arts  :  Thus  the  Geographer  nndiDialliJl ,  by  taking  the  Height 
of  the  Pole  Star  with  a  good  Quadrant,  know  the  Latitude  of 
the  Place  ;  by  this  Means  alfo,  the  Sailor  finds  his  Latitude  at 
Sea ;  hence  likewife  we  have  a  fpeedy  Method  of  rectifying  4 
Sphere,  or  Globe,  as  we  fhall  farther  fee  by  and  by. 

Euphrof.  What  farther  Ufes  are  made  of  this  great  Circle? 

Cleon .  By  Means  thereof,  we  alfo  meafure  the  Diftances  of 
the  Sun,  Planets  or  Stars  from  the  Equinoctial^  North  or  South  ; 
and  the  Degrees,  or  Diftance  of  this  Sort,  are  called  the  Decli¬ 
nation  of  thofe  Bodies  from  the  Equinoctial.  - Thus  fuppofe 

the  higheft  or  molt  Northern  Part  of  the  Ecliptic  be  brought 
to  the  Meridian, — you  fee  it  cut  the  fame  in  23-  Degrees ;  and 
fo  much  is  the  Declination  of  that  Point : — Which  you  fee  is 
the  fame  alfo  on  the  South  Side.  The  Declination  alfo  of  the 
Polar  Circle  you  obferve  is  66^  on  each  Side  the  EquinoCtial. 

Euphrof  I  do  fo ;  and  have  now  gotten  a  pretty  good  Notion 
of  Latitude  and  Declination .  But,  pray,  what  is  the  Ufe  of 

this 
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this  thin,  long  Slip  of  Brafs,  which  I  faw  you  at  firft  take  off 

from  the  Meridian  ? 

* 

Cleon .  It  is  called  the  Quadrant  of  Altitude ;  becaufe  it  is  juft 
a  Quarter  of  a  Circle,  and  divided  into  90  Degrees  ;  and  being 
fixed  on  the  higheft,  or  vertical  Point  of  the  Meridian  (Z) 
.reaches  to  the  Horizon  all  around  ;  and  being  moveable  on  a 
Pin  at  the  Meridian,  it  may  be  carried  to  any  Part  on  the  Sphere 
or  Globe;  and  fo  will  fhew  the  Height  or  Altitude  of  the  Sun, 
or  any  Star  above  the  Horizon,  at  any  Time,  or  in  any  Por¬ 
tion  of  the  Sphere.  Alfo  being  laid  over  any  Place,  it  {hews 
how  that  Place  bears  from  you  by  the  Points  of  the  Compafs  on 
the  Horizon.  Alfo,  by  this  you  will  be  taught  how  to  meafure, 
in  Degrees,  the  Diftance  of  any  two  Places  on  the  terreflrial 
Globe,  or  of  any  two  Stars  in  the  celeftial.  The  graduated 
Edge  of  this  Quadrant  reprefents  on  the  Globe  thofe  imagina¬ 
ry  Circles,  which  the  Aftronomers  call  Azimuths ,  or  Circles  of 
Altitude ,  and  is  a  Kind  of  general  Azimuth ,  as  this,  a  general 
Meridian .  But,  enough  of  this  Circle,  till  we  come  to  the 
practical  Part  on  the  Globes ;  and  {hall  leave  it  with  the  poeti¬ 
cal  Defcription,  which  Manilius  has  given  of  it,  as  follows  : 


— — - - — - This  from  the  Bear 

Defcrib'd ,  jur rounds  the  Middle  of  the  Sphere ; 
Divides  the  Day ,  and  marks  exattly  Noon , 

Betwixt  the  rifing  and  the  fetting  Sun: 

'The  Signs  it  changes  as  we  move  below , 

Run  Eajl  or  Wejl ,  it  varies  as  you  go  ; 

For  * tis  that  Line ,  which  Way  foe9 er  we  treads 
That  cuts  the  Heav  n  exaftly  o'er  our  Head ', 

And  marks  the  Vertex  ;  which  doth  plainly  prove  y 
That  it  mujl  change  as  often  as  we  move. 

Not  one  Meridian  can  the  W mid  fuffice , 

It  pajjes  thro 9  each  Portion  of  the  Skies ; 

Thus ,  when  the  Sun  is  dawning  o'er  the  Eajl , 

9Tis  their  fixth  Hour ,  and  Jets  their  fixth  at  Wejl ; 
Tho 9  thoje  two  Hours  we  count  our  Day's  Extremes , 
Which  feebly  warm  us  with  their  dijlant  Beams. 
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Of  the  Eqjjinoctial,  and  the  Degrees  of 

Longitude. 


Euphr'ofyne. 


'pHE  next  Circle  then,  Cleonicus ,  which  you  are  to  inftrudl 
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mein  the  Knowledge  of,  is  the  EqainoCtial :  I  (hall  here, 
as  before,  defire  to  be  informed  of  the  Reafon  of  the  Name. 

Cleon.  To  underftand  this  well,  you  muft  remember,  as  I 
told  you,  that  this  great  Circle  furrounds  the  Sphere,  exactly 
in  the  Middle,  or  at  equal  Diftance  from  the  Poles  of  the 
World ;  and,  fecondly,  you  mull  obferve,  that  the  Ecliptic, 
which  reprefents  the  Sun’s  Way,  cuts  this  Circle  in  two  oppo  - 
fite  Points,  and  therefore  of  Courfe,  the  Sun  is  twice  in  the 
Year  upon  this  Circle ;  and  fince  one  Half  of  this  Circle  is  al¬ 
ways  above  the  Horizon,  and  the  other  Half  below  it,  it  comes 
to  pafs,  that,  when  the  Sun  is  in  thofe  two  Points,  the  Days  and 
Nights  will  then  be  equals  which  is  implied  by  the  Name  Equi¬ 
noctial.  For  the  fame  Reafon  alfo,  thofe  two  Points  are  called 
the  Equinoxes ,  or  Equinoctial  Points . 

Euphrof  Very  good  :  Pray,  has  this  Circle  any  other 
Name  ? 

Cleon ,  Yes;  upon  this  Sphere,  and  the  celeftial  Globe,  it 
is  called  the  Equinoctial ;  but  on  the  terreftrial  Globe,  it  is  call¬ 
ed  the  Equator ;  becaufe  it  equates ,  or  divides  the  Globe  of  the 
Earth  into  two  equal  Parts ,  or  Hemifpheres ,  as  I  faid  :  It  is  alfo 
called  the  Equator  in  all  Maps ,  and  Sea-Charts ^ 

Euphrof.  I  am  glad  I  know  that;  for  I  would  not  (though 
a  Woman)  fpeak  improperly  in  naming  this,  or  any  other  Part 
of  the  Sphere,  or  Globes.  But  what  is  the  proper  Ufe  of  this 
Circle  ? 

Cleon.  It  is,  you  fee,  divided  into  360  Degrees,  beginning 
and  ending  in  the  Equinox  Po  nt,  and  numbered  from  Weft  to 
Eaft  at  every  tenth  Degree.  Thefe  Degrees  are  called  the  L on- 
gitude ,  on  the  terreftrial  Globe ;  and  on  the  celeftial  Globe 
and  Sphere,  they  are  called  Degrees  of  Right  Afcenfton. 

Euphrof :: 
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Euphrof  I  have  heard  much  Talk  of  the  Longitude ,  and  have 
as  little  Knowledge  of  it,  after  all,  as  though  I  had  never  heard 
it  mentioned  :  But  as  we  are  now  come  to  the  Circle  of  Lon¬ 
gitude,  I  prefume  you  can  give  me  a  better  Idea  of  that 
Matter. 

Cleon.  The  Longitude  of  a  Place  is  the  Diftance  thereof, 
reckoned  in  Degrees  of  the  Equator ,  from  that  Point  of  the 
Equator  where  the  Degrees  begin;  and  the  Meridian,  which 
paffes  through  this  Beginning  of  Longitude,  is  called  by  the 
Geographers,  the  firfl  ALeridian.  Now,  fuppofe  the  firft  Mer.- 
dian  be  that  of  the  City  of  London ,  as  it  is  upon  the  bed;  Globes? 
then  the  Arch  of  the  Equator,  contained  between  this  and  the 
Meridian  of  any  oth.er  Place,  is  faid  to  be  the  Longitude  of  that 
Place  from  London ;  which  you  will  learn  with  Eafe  to  find,  when 
we  come  to  the  Problems  of  the  Globe. 

Eupbrof  Then  I  understand,  that  as  the  Latitude  of  a  Place 
is  its  Diftance,  North  or  South  of  the  Equator,  reckoned  on  the 
general  Meridian;  fo  the  Longitude  of  any  Place  is  its  Diftance, 
Eaf  or  JVeJl9  from  the  firft  Meridian,  reckoned  on  the  Equa¬ 
tor. 

Cleon.  You  apprehend  it  very  well,  Euphrofyne ;  it  is  fo  ; 
and  the  fame  Thing  which  on  the  terreftrial  Globe  and  Maps  is 
called  Longitude,  is,  on  the  celeftial  Globe  and  Sphere,  called 
Right  Afcenfion ;  for  with  refpedt  to  the  Sun ,  Planets ,  and  Stars9 
their  Diftance  Eaftward  is  alfo  counted  on  the  Equinoctial,  from 
a  firft,  or  fixed  Meridian,  and  it  is  that  paffes  through  the  Equi¬ 
nox  (QJ  where  the  Graduation  begins  ;  fo  that  the  Meridian, 
pafling  through  the  Sun  or  any  Star,  fhews  on  the  Equinoctial 
the  Degrees  of  its  Right  Afcenfion^  or  Diftance  from  the  Equi¬ 
noctial  Point :  But  with  refpeCt  to  the  Ecliptic,  their  Diftance 
is  called  Longitude ,  and  is  reckoned  from  a  very  large,  bright 
Star  in  the  Conftellation,  Aries,  which  Star  I  Shall  Shew  yoy 
hereafter,  both  on  the  Globe,  and  in  the  Heavens. 

Euphrof.  But  why  is  their  Longitude  reckoned  from  that 
Star,  and  not  from  the  Beginning  of  the  Ecliptic,  as  their  Right 
Afcenfion  is  ? 

Cleon.  Becaufe  this  Star  was  formerly  near  the  Meridian  of 
that  Point,  yea,  almoft  in  the  Equinox  itfelf,  at  the  Time  of 
Hipparchus ,  about  2000  Years  ago  ;  Since  when,  it  has  moved 
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forward  (with  the  flow  Motion  of  the  Stars  I  formerly  mentioned 
to  you)  about  29^  Degrees  ;  or  elfe  the  Equinoxes  have  moved 
fo  much  backward  ;  and  this  Motion  of  the  Equinoxes  back¬ 
ward,  makes  the  Sun  enter  thofe  Points  fooner  every  Year  by 
nearly  20  Minutes,  and  this  makes  what  you  will  find  in  Books 
of  Aftronomy  is  called  the  PreceJJion  of  the  Equinoxes. 

Euphrof  Well,  I  think  I  underftand  now  what  you  call  the 
Longitude ,  and  Right  Afcenfion ,  of  the  Planets  and  Stars  :  Pray, 
to  what  other  Purpofe  does  this  Circle  ferve  ? 

Cleon.  I  have  already  told  you,  that  the  Diftance  of  the  Sun, 
Planet,  or  Star,  from  the  Equinoctial,  North  or  South,  is 
called  its  Declination  :  Befides,  the  Degrees  of  the  Equinoctial 
are  convertible  into  Time,  and  fhew  in  what  Time  any  Part  of 
a  Revolution  of  the  Sphere,  or  Globe,  is  performed. 

Euphrof.  This,  I  fuppofe,  is  done  by  means  of  the  Hour- 
Circle,  and  Hand,  which  is  fixed  about  the  North  Pole. 

Cleon .  You  judge  right;  for  that  Circle  beitig  fixed  about 
the  Axis,  and  the  Hand,  or  Index,  upon  the  Axis,  and  the  Axis 
itfelf  being  fixed  to  the  Circle  at  each  Pole,  it  muft  follow, 
that,  if  the  Sphere  be  moved,  or  revolved  round  its  Axis,  the 
Axis  will  alfo  be  revolved,  and  fo  carry  the  Index  round  upon  the 
Hours  engraved  on  the  Circle. 

Euphrof.  I  obferve,  that  on  the  Circle  the  12  Hours  ar t 
twice  engraved  ;  pray,  why  is  that  ? 

Cleon.  The  firft  12  Hours  fhew  the  Time  from  Noon  till 
Midnight;  the  laft  from  Midnight  to  Noon  the  next  Day;  for 
you  muft  know  the  AJlronomers  begin  the  Day  at  Noon ;  therefore 
the  twro  Hours  of  XII.  ftand  exaCIly  upon  the  graduated  Edge  of 
the  general  Meridian. 

Euphrof.  Well,  now,  Cleonicus ,  tell  me  how  you  find  the 
Time  in  which  any  Motion  is  perform’d. 

Cleon.  I  will ;  and  firft,  you  obferve,  I  bring  the  Beginning 
of  the  Degrees,  or  EquinoCtial  Point,  to  the  Meridian.  Se¬ 
condly,  I  then  (holding  the  Sphere  in  that  Pofition)  turn  the 
Index  about  to  the  Hour  of  XII.  upon  the  Edge  of  the  Meri¬ 
dian  next  to  us.  Thirdly,  then  you  obferve,  I  turn  the  Sphere 
once  round,  till  the  faid  Point  comes  again  to  the  Meridian, 
and  the  Index  paffes  once  round  the  Hour-Circle,  which  fhews, 

that 
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that  one  Revolution  of  the  Sphere  is  performed  in  twenty- four  Hours 
Time. 

Euphrof  That  is  extremely  eafy  to  underftand  ;  and  how 
then  ? 

Cleon.  If  one  Revolution,  or  360  Degrees,  be  made  in  24 
Hours,  then  half  a  Revolution,  or  180  Degrees,  is  made  in 
1 2  Hours  ;  a  Quarter,  or  90  Degrees,  in  fix  ;  and  in  that  Pro¬ 
portion  15  Degrees  of  the  Equinodtial  paffes  the  Meridian  in 
one  Hour;  and  15  Minutes,  or  one-fourth  of  a  Degree,  in 
one  Minute  of  Time;  which  Notions  of  Motion  and  Time  it 
will  be  neceflary  for  you  to  have  a  clear  Idea  of,  inafmuch  as 
they  are  the  Grounds  of  many  Problems  on  the  Globes,  which 
you  will  think  very  curious  and  diverting. 

Euphrof.  I  am  obliged  to  you  thus  to  prepare  me  with  fuch 
previous  Knowledge  for  a  right  underftanding  of  the  Globes, 
towards  which  my  Inclinations  are  very  ftrong. 

Cleon.  We’ll  make  the  Introduction  to  them  as  Ihort  as  can 
be  ;  and  to  that  End  we  fhall  dwell  no  longer  on  the  Equinox 
tial  here;  which  Circle,  Manilius  thus  defcribes. 

The  Equinoctial  in  the  JFLidJl  divides 

The  Sphere ,  and fees  the  Pole  on  both  its  Sides. 

And  there ,  when  Phoebus  drives ,  he  fpreads  his  Light 
On  all  alike,  and  equals  Day  and  Night : 

For  in  the  Midfl  he  does  the  Heavens  divide , 

And  cheers  the  Spring,  and  warms  the  Autumn’ s  Pride 
And  this  large  Circle  drawn  from  Cancer’r  Flame , 

Twice  twelve  Degrees  divides  the  farry  Frame. 

Creech’s  Man.  Lib.  I* 
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DIALOGUE  V. 

Of  the  Ecliptic,  and  the  Longitude  of  the  Hea¬ 
venly  Bodies. 

Cleonicus. 

TirE  are  now  come  to  the  great  Circle,  called  the  Ecliptic ; 

becaufe  (as  I  formerly  told  you)  all  the  Eclipfes  hap¬ 
pen  in,  or  very  near  it ;  for  this  great  Circle  reprefents  the 
Sun’s  apparent  annual  Path,  or  Tradt,  through  the  Heavens; 
and  therefore,  whenever  the  Moon  obfcures  the  Sun,  or  is 
eclipfed  bv  him,  it  muff  be  when  fhe  is  in,  or  near  this  Line. 

Eupbrof.  This  I  underftand ;  as  alfo  I  remember  you  told 
me,  this  Circle  was  divided  into  12  Parts,  or  Signs,  whofe 
Names  and  Charadlers  you  explained,  and  are  fuch  as  I  fee  here 
engraved  :  But,  pray,  w7hat  was  the  Reafon  of  fuch  a  Divifion 
of  the  Ecliptic  ? 

Cleon.  For  the  greater  Eafe  and  Readinefs  of  judging  of, 
and  exprefling  the  Places  of  the  Sun,  Moon,  and  Planets,  at 
any  Time ;  for  we  can  form  a  more  diftindf  Idea  of  this  in  the 
Parts  of  a  Sign,  than  in  Parts  of  the  whole  Circle  ;  the  minute 
Parts  of  fo  grand  a  Whole,  as  the  Circumference  and  Expanfe 
of  the  Heavens,  obliged  Aftronomers  to  make  various  Divifions 
of  the  celeftial  Circles,  and  to  range  the  irregular  Diffribution 
of  Stars  in  the  Surface  of  the  Skies,  into  certain  and  determi¬ 
nate  ClafTes  of  Conftellations,  the  better  to  reduce  the  Science 
to  Order  and  Method. 

-Eupbrof.  To  be  fare  Regularity  and  Method  helps  our  Con¬ 
ception  of  Things  very  much.  I  can  better  apprehend  in 
what  Part  of  the  Heavens  the  Sun,  &c.  is,  when  it  is  faid, 
he  is  in  fuch  a  Degree  of  fuch  a  Sign,  than  I  fhould  otherwife 
been  able  to  have  done.  But  what  other  Ufes  do  they  make 
of  the  Ecliptic  ? 

Cleon.  By  the  Ecliptic  they  eftimate  the  Longitude ,  Latitude , 
and  Declination  of  the  heavenly  Bodies. 
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Euphrof.  How  is  the  Longitude  of  thefe  Bodies  reckoned  ? 

Cleon.  It  is  eftimated  in  Signs  and  Degrees  of  the  Ecliptic, 
beginning  from  the  firft  Minute  of  Aries ,  viz.  in  the  Equinoc¬ 
tial  Point  (QJ.  Thus,  fuppofe  the  Sun  be  now  in  the  fifth 
Degree  of  Leo ,  Si,  we  fay,  his  Longitude  is  four  Signs ,  four 
Degrees ,  and  Part  of  another ;  for  he  has  already  palled  the  four 
Signs,  Aries ,  Taurus ,  Gemini ,  and  Cancer ,  and  four  Degrees 
of  Leo ,  and  is  in  the  fifth. 

Euphrof  Very  good  ;  but  the  Sun  is  always  in  the  Ecliptic; 
pray,  how  do  you  compute  the  Longitude  of  Planets  and  Stars, 
which  are  not  z/z,  but  at  a  Diftance  fro?n  the  Ecliptic  on  either 
Side  ? 

Cleon.  In  this  Cafe,  their  Places  are  reduced  to  the  Ecliptic ,  by 
means  of  the  Quadrant  of  Altitude  fixed  to  the  Brafs  Meridian 
upon  the  Pole  of  the  Ecliptic,  which  then  reprefents  a  Circle 
of  Longitude  :  To  do  this  will  be  a  Problem  you  will  be  taught 
on  the  celeftial  Globe. 

Euphrof  Well,  and  how  do  you  eflimate  the  Latitude  of  the 
heavenly  Bodies  ? 

Cleon.  Their  Latitude  is  reckoned  in  an  Arch  of  the  Qua¬ 
drant  of  Altitude  (fixed  as  aforefaid)  contained  between  the 
Planet,  or  Star,  and  the  Ecliptic ;  that  is,  it  is  their  Diflance 
from  the  Ecliptic  on  either  Side,  meafured  upon  a  Circle  of 
Longitude,  which  the  Quadrant  then  reprefents  ;  for  Circles 
of  Longitude  are,  with  refpeCf  to  the  Ecliptic,  the  fame  as 
Meridians  with  refpeCI  to  the  Equinoctial,  viz.  they  pafs  thro’ 
its.Poles,  and  cut  it  at  right  Angles. 

Euphrof.  As  for  the  Declination  of  the  Sun,  or  Stars,  you 

have  told  it  me  occafionally  fo  often,  that  I  can’t  forget  it. - 

Pray,  what  is  the  broad  Circle  you  called  the  Zodiac ,  of  which 
you  gave  me  fome  Account,  when  we  were  confidering  the 
Theory  of  the  Earth  ? 

Cleon .  That  Circle,  or  rather  Zone,  is  put  upon  fome  Spheres, 
but  not  upon  Globes ;  it  anfwers  no  great  Purpofe  upon  the 
Sphere,  or  Globe,  inafmuch  as  it  reprefents  only  the  Space  or 
Limits  to  which  the  Planets  flray  on  each  Side  the  Ecliptic, 
which  is  about  five  Degrees  ;  fo  that  the  Breadth  of  this  Belt 
is  10  Degrees,  as  I  then  told  you  ;  and  therefore  upon  this 

broad 
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broad  Circle,  which  you  obferve  in  this  Sphere,  are  engraved 
the  Figures  of  all  the  Animals  of  the  12  Signs  ;  it  ferves  to  few 
other  Purpofes  but  for  Ornament,  and  to  inhance  the  Price  of 
the  Machine.  The  Zodiac  and  Ecliptic  are  thus  defcribed  by 
Manillas , 

Two  more  oblique ,  and  which  in  adverfe  Lines 
Surround  the  Globe ,  obferve :  One  bears  the  Signs , 

Where  Phcebus  drives,  and  guides  his  fiery  Horfe , 

And  varying  Luna  follows  in  her  Courfe. 

Where  Planets  err ,  as  Nature  leads  the  Dance , 

Keep  various  Men  fares,  undifturb3 d  by  Chance  , 

Its  highef  Arch  with  Cancer’*  Beams  do  glow, 

Whilft  Caper  lies ,  and  freezes  in  the  low : 

Twice  it  divides  the  Equinoctial  Line, 

Where  fleecy  Aries,  and  ivhere  Libra  jhine . 

Three  Lines  compofe  it ,  and  th’  Ecliptic’*  found 
F  th3  Midfl ;  and  all  decline  into  a  Round . 

Nor  is  it  hid ,  nor  is  it  hard  to  find , 

Like  others ,  open  only  to  the  Mind ; 

For  like  a  Belt ,  with  Studs  of  Stars ,  the  Skies 
It  girds  and  graces ,  and  invites  the  Eyes : 

To  twelve  Degrees  its  Breadth ,  to  thrice  threefcore 
Its  Length  extends ,  and  comprehends  no  more. 

Within  thefe  Bounds  the  wandering  Planets  rove , 

Make  Seafons  here ,  and  fettle  Fate  above. 

Creech.  Lib.  I. 

Euphrof.  Do  not  the  Aftronomers  diftinguifh  thefe  Signs  into 
different  Sorts,  or  Orders? 

Cleon.  Yes,  and  the  Aftrologers  too.  The  Aftronomers  di¬ 
vide  them  into  the  Summer  and  Winter  Signs.  The  Summer  Signs 
are  thole  fix  which  make  the  upper  Half  of  the  Ecliptic,  or 
which  lie  above  the  Equinoctial,  towards  the  North,  viz.  Aries , 
Taurus ,  Gemini ,  Cancer ,  Leo ,  and  Virgo ;  for  while  the  Sun  is 
in  them,  it  makes  our  Summer.  The  other  fix,  which  make 
the  lower  Half  of  the  Ecliptic,  are  called  Winter  Signs  for  the 
fame  Reafon. 


Euphrof. 
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Euphrof  Pray,  how  do  the  Aftrologers  divide  the  Signs  ? 
Cleon .  They,  according  to  their  ufual  Abfurdity  and  Cant, 
make  them  of  various  Kinds,  and  afcribe  to  them  wonderful 
Influences  and  Virtues.  Thus,  Manilius  tells  us  fome  are 
Male,  others  Female  Signs ;  fome  Fluman ,  others  Brute : 

^  •  •  * 

Some  Signs  bear  human  Shape,  and fome  exprefs’ d 

In  Jingle  Figures ,  bear  the  Form  of  Be  aft. 

Some  Signs  are Jingle ,  others  double ,  as  Gemini  and  Pifces  : 

Thofe  Signs  are  fingle ;  now  obferve  the  Pairs  j 
For  double  Shapes  give  double  Force  to  Stars , 

And  each  Companion  flill  in  each  creates 
A  Change ,  and  vaji  Variety  of  Fates . 

Some  Signs  are  of  different  Species, as  Capricorn ,  and  Sagittarius  : 

Such  is  the  Goat,  he  twijls  a  fcaly  Train , 

The  Centaur  fuch,  half  Horfe,  and  half  a  Mam 

Some  Signs  belong  to  the  Day,  others  to  the  Night : 

y  .  *  ’  \  ‘  '  ”*> 

Yet  fwift ,  my  Mufe ,  like  Lark  on  tow’ ring  Wings , 

Mounts  to  the  Skies,  and  as  foe  mounts  floe  fengs  \ 

She  fees  Signs  various  in  her  ai’ry  Flight , 

Some  which  the  Day  refpeft 9  and fome  the  Night. 

Some  Signs  govern  the  Water ,  others  the  Land: 

Some  Signs ,  *tis  obvious ,  do  the  Sea  command , 

And  others  claim  Dominion  o’er  the  Land. 

Thus  wat’ry  Pifces,  and  the  Crab  retain 
Their  proper  Nature ,  both ,  and  rule  the  Main . 

The  Bull  tfV&7Ram  pojfefs  their  old  Command 5 

They  lead  the  Herds ,  f  ill  they  love  the  Land. 

-  *  * 

„  ,  •  V-)  '  f  * 

Some  they  reckoned  fruitful ,  and  others  barren  Signs  : 
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Yhe  Crab  is  fruitful ,  and  a  numerous  Brood 
Fierce  Scorpio  yields^  and  Pi  fees  fills  the  Flood ; 

' The  Lion’r  barren ,  and  no  Vows  can  gain 
fhe  Maid  j  Aquarius  fpends  his  Youth  in  vain. 

Ah  !  too  remoru  d^  too  far  disjoin  d  to  prove , 

The  fruitful  Pleajrures  of  encreafing  Love  ! 

Befides  thefe,  there  are  various  other  DiflinClions  made  of  the 
Signs,  not  one  Jot  lefs  whimfical;  as  you  will  find  in  Maniliud s 
fecond  Book  of  his  poetical  Aftronomy  and  Aftrology.  But 
leaving  the  Dreams  and  vain  Imaginations  of  the  Ancients,  let 
us  proceed  to  the  Circles  which  remain. 

Euphrof  With  a  very  good  Will,  Cleonicus ;  let  the  little 
Time  we  have  be  fpent  to  the  Purpofe ;  I  had  rather  be  poffef- 
fed  of  a  little  Sterling  Science,  than  all  the  Parade  of  trumpery 
Nonfenfe. 


DIALOGUE  VI. 

t 

Of  the  Colukes,  Tropics,  Polar-Circles,  and 
the  Poles  of  EWorld. 

Cleonicus. 

'TPHE  next  Circles  we  are  to  confider,  in  the  Sphere,  are  thofe 
A  two  called  the  Colures ,  both  which  pafs  through  the  Poles 
of  the  World,  and  cut  the  Equinoctial  at  right  Angles. 

Euphroj.  And  one  of  them  paffes  thro’  the  Equinoctial  Points, 
I  obferve. 

Cleon.  It  does  fo  and  therefore  it  is  called  the  Equinoctial 
Colure  ;  the  other,  which  paffes  thro’  the  Beginning  of  Cancer , 
is  called  the  Solftitial  Colure.  *  * 

Euphrof  '.Whence  hath  it  that  Name? 

Cleon.  From  hence,  that  when  the  Sun,  in  his  annual  Courfe, 
comes  near  to  the  Beginning  of  thefe  Signs  on  either  Side,  he 

teems  to  move  neither  Northward  nor  Southward  for  fome  Time, 

but 
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i  jbut  as  it  were  to  be  flationary,  which  Standing  ftill  of  the  Sun, 
j  'is  in  the  Latin  called  Salflitium ,  whence  thefe  two  Points  are 
called  the  Soljlices. 

Euphrof  What  Diflinclion  is  made  of  thefe  Solflitial  Points  ? 

Cleon.  Becaufe  the  Sun,  when  it  is  in  the  Beginning  of  Can- 
j  cer  makes  Midfummer ,  that  Point  is  called  the  Summer  Sol/lice  3 
I  thus  the  other  Point  is  called  the  Winter  Sol/lice’,  becaufe,  when 
1  the  Sun  is  in  it,  it  is  then  Mid-winter . 

Euphrof.  And  have  not  the  other  Points,  which  you  call  the 
r:  Equinoxes ,  in  which  the  other  Colure  cuts  the  Ecliptic,  fome  dif- 
ti  iindt  Denomination  from  the  Seafons  alfo  ? 

Cleon.  Yes  3  for  when  the  Sun  is  in  the  Beginning  of  Aries , 
it  is  then  the  Middle  of  the  Springs  which  in  Latin  is  called 
i  Ver,  and  therefore  this  Equinox  is  called  the  Vernal  Equinox  3 
n  and  when  the  Sun  is  in  the  other  Equinox,  it  is  the  Middle  of 
\  Autumn ,  which  therefore  is  called  the  Autumnal  Equinox. 

Euphrof.  Then  thefe  two  Colures ,  I  perceive,  are,  in  a  Sort, 
I  the  Boundaries  of  the  Year. 

Cleon.  That  is  their  Office 3  they  each  of  them  point  out 
v  two  oppofite  Seafons  by  their  two  oppofite  Parts  upon  the  Eel  ip- 
I  tic.  And  thefe  are  the  two  mofl  notable  Meridians  of  thole 
;;i  that  are  fixed  3  and  the  Solflitial  Colure  has  this  in  particular,  that 
it  alfo  paffes  through  the  Poles  of  the  Ecliptic,  and  therefore 
u  cuts  it  alfo  at  right  Angles.  Of  thefe  Circles  Manilius  has 
•r  given  us  this  general  Defcription. 


From  Pole  all  round  to  Pole  tiuo  Lines  exprefs'd , 
Adverfely  drawn ,  ivhich  interjedl  the  Reft , 

And  one  another :  They  fur  round  the  Whole , 

And  croffmgi  make  right  Angles  at  each  Pole. 
Thefe  into  four  jufl  Parts  divide  the  Sphere , 

And  mark  by  Signs  the  Seafons  of  the  Tear. 


n 

: 

d 


After  this,  he  gives  us  a  particular  Defcription  of  each  Colure , 
and  of  their  Courfe  thro’  the  various  Conftellations  of  the  Hea¬ 
vens  :  And  firfl  of  the  Equinoctial  Colure - — 


One  draivn  from  Heav'd s  high  Top ,  defeends  from  far , 
And  cuts  the  Serpen O  Tail,  and  the  dry  Bear  : 

C  c  2 


The 


i young  Gentleman 

The  Equino&ial  Scales,  the  SnakeL  Extreme s, 

And  next  the  Southern  Centaur’r  middle  Beams ; 

Then  thwarts  the  adverfe  Poley  and  next  divides 
The  mighty  Whale,  and  parts  its  fcaly  Sides. 

Bright  Aries  Point ,  and fplendid  T rigon  paji 
The  fair  Andromeda  below  the  Wajle\ 

And  next  her  Mother  s  Head  it  cuts ,  and  then 
The  Pole,  and  clofcth  in  itfelf  agen . 

l  *  * 

Then  of  the  Solftitial  Colure  — — 

Crofs  this ,  and from  the  Pole  doth  firjl  appear 
The  other ,  thro 9  the  Fore- feet  of  the  Bear, 

And  thro ’  its  Neck ;  which ,  when  the  Sun  retires , 

Firjl  fames  y  and  fpreads  black  Nighty  with  feeble  Fires , 

Then  parts  the  Twins  and  Crab,  the  Dog  divides , 

Agroh  Heely  that  broke  the  frothy  Tides, 

And  then  the  Poley  and  other  Circle  crojf 
To  Caper  turns y  contracted  in  his  Frojl : 

The  Eagle  cutsy  and  the  inverted  Lyre, 

Black  Draco’r  Folds - — — — 

The  hinder  Paws  o'  tP  Bear,  and  near  the  Pole 
Its  Tail ;  and  clofmg  there  comp! eats  the  Whole . 

Thefe  Rounds  immovable ,  their  Site  the  fame. 

Here  Seafons  f.xy  nor  vary  in  the  Frame. 

Lib.  I. 

Thus  much,  at  prefent,  is  fufficient  concerning  the  Colures ; 
let  me  now  proceed  to  the  Tropics. 

Euphrof.  Why  are  thofe  two  Circles  called  the  Tropics ,  Cle - 
onicus  ? 

Cleon.  To  underftand  the  Reafon  thereof  nicely,  you  mud 
know,  (which  you  will  eafily  obferve)  that  while  the  Sun  is 
going  from  Aries  to  Cancer ,  he  advances  every  Day  more  North¬ 
ward  than  before  he  was,  till  being  come  to  Cancer ,  he  is  moll 
northerly  that  he  can  be;  after  which,  as  he  defcends  to  Libra , 
he  gets  every  Day  more  Southward  than  before.  Now,  when 
he  is  in  the  Beginning  of  Cancer ,  it  is,  that  he  changes  his  Mo¬ 
tion, 
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tion,  and  turns  from  going  Northward  to  go  Southward  :  Now 
this  Turning  lack  of  the  Sun  was  by  the  Greeks  called  Trope ; 
from  whence  the  Parallel  palling  thro’  the  Beginning  of  Cancer 
is  called  the  Tropic  of  Cancer, 

Euphrof  Very  good,  I  underftand  you  well ;  and  I  fee  alfo 
the  fame  Reafon,  why  the  other  is  called  the  Tropic  of  Capri - 
corn^  becaufe  there  the  Sun  returns  from  the  foutherly  Courfe  to 
his  northern  one.  But,  pray,  what  is  reprefented  by  thefe  Tro¬ 
pics  on  the  Sphere  ? 

Cleon.  Thefe  Tropics  reprefent  (for  any  Latitude)  the  longef. 
and  JhorteJl  Days  in  the  Tear  ;  for  they  fhew  the  Part  of  the  di¬ 
urnal  Motion  of  the  Sun  for  the  two  Days  when  he  is  in  the 
Beginning  of  Cancer  and  Capricorn ;  where  he  has  the  greateft 
and  leaft  Meridian  Altitude  ;  and  confequently,  when  he  is  in 
the  firft  Minute  of  Cancer ,  all  that  Part  of  the  Tropic  of  Can - 
cer ,  which  is  above  the  Horizon,  reprefents  the  Length  of  that 
Day;  and  all  that  is  beneath  the  Horizon  reprefents  the  Night 
of  that  Day ;  and  it  is  eafy  to  obferve,  from  the  Sphere,  thsp; 
that  Day  is  the  longejl ,'  and  that  Night  the  JhorteJl  of  all  others 
in  the  Year.  In  the  fame  Manner,  the  two  Parts  of  the  Tro¬ 
pic  of  Capricorn ,  above  and  below  the  Horizon,  fhew  the Jhort - 
eft  Day  and  longeft  Night  in  the  Year. 

Euphrof  I  believe  I  apprehend  your  Meaning  tolerably  well ; 
but  you  mud:  make  fome  Grains  of  Allowance  to  a  Novice  in 
thefe  Studies. - Pray,  have  thefe  Tropics  any  other  Ufe? 

Cleon.  They  are  the  Boundaries  between  the  Torrid  and 
Temperate  Zones ,  of  which  more  hereafter.  The  Tropic  of  Can¬ 
cer  is  thus  poetically  defcribed  by  Manilius : 

The  Line  defcrib'd  thro ’  Cancer’r  Claws  confines 
The  utmofl  Limits  of  the  fatal  Signs ; 

There ,  when  the  Sun  afcends  his  greateft  Height , 

In  largeft  Rounds  he  whirls  the  Day  and  Night ; 

Pleas'd  with  his  Station ,  there  he  jeems  to  flay , 

Nor  lengthens  much ,  nor  much  contrails  the  Day. 

And  the  Tropic  of  Capricorn  thus; 
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Another ,  Southward  drawn ,  exattly  Jets 
The  utmojl  Limits  to  the  Sun’s  Retreats  ; 

When  hoary  Winter  calls  his  Reams  away ,  \ 

Obliquely  warms  us  with  a  feeble  Rayy  t 

And  whirls ,  in  narrow  Rounds ,  freezing  Day.  3 

Ttf  z/.r  his  'Journey  s  Jhort ,  to  where  be  Jlands , 

With  Rays  direct  he  burns  the  barren  Sands . 

T?  wiflo  d-for  Night  he  fcarce  refgns  the  Day , 

But  in  vaft  Heats  extends  his  hated  Sway . 

Lib.  I. 

We  are  now  come  to  the  Polar  Circles ,  which  are  the  laft  to 
be  confidered  on  the  Sphere. 

Euphrof  Thefe,  I  remember,  you  told  me  were  called  the 
ArSlic  and  Antarctic  Circles  ;  pray,  whence  do  they  derive  thefe 
Names  ? 

Cleon .  The  Arctic  Circle,  or  that  about  the  North  Pole ,  is 
fo  called  from  ArLlus^  the  Greek  Name  of  the  Conftellation  of 
the  greater  Bear ,  which  is  fituated  very  near  it ;  and  the  North 
Pole  is  fometimes  called  the  Arctic  Pole ,  becaufe  it  is  the  laft 
Star  in  the  Tail  of  the  Idler  Bear  ;  as  I  fhall  fnew  you  hereaf¬ 
ter,  when  we  come  to  difcourfe  of  the  Conftellations.  The 
other  is  called  the  Antarctic  Circle,  as  being  on  the  oppofite  Part 
of  the  Sphere  to  this. 

Euphrof  What  is  the  Ufe  of  thefe  Circles  ? 

Cleon.  They  fhew  the  Latitude  on  each  Side  the  Equinoc¬ 
tial,  where  the  Sun  does  not  fet,  or  go  below  the  Horizon, 
when  he  is  at  the  greateft  Diftance,  North  and  South,  that  is, 
in  the  Beginning  of  Cancer  and  Capricorn. 

EuphroJ.  Indeed  !  is  there  fuch  a  Thing  as  all  Day,  and  no 
NiVht,  in  that  Latitude  ? 

Cleon.  Yes  ;  and  the  nearer  you  go  from  the  Polar  Circle  to 
the  Pole,  the  longer  the  Sun  continues  above  the  Horizon  ;  and 
precifely  under  the  Pole,  the  Sun  fets  not  for  the  Space  of  fix 
Months,  or  half  a  Year,  as  I  fhall  demonftrate  to  you  on  the 
Globes  hereafter  ;  and  the  other  half  Year  it  is  all  Night;  that 
is,  the  Sun  is  not  fecn  from  that  Pole  above  the  Horizon,  wdiich 
in  that  Cafe  is  the  Equator  itfelf. 


Euphrof 
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Euphrof  This  is  very  wonderful ;  I  hope  I  fhall  underffand 
you  better  upon  the  Globes.  —  But,  what  other  Ufe  do  you 
make  of  thefe  Circles  ? 

Cleon.  They  are  the  Boundaries  between  the  Temperate  and 
Frigid  Zones.  Thefe  Circles  alfo  Manillas  thus  defcribes  : 

One  towards  the  North  fujlains  the  fliining  Bear, 

And  lies  divided  from  the  Polar  Star 

Twice  twelve  Degrees ,  and  thirty  Minutes  lefs  5 

Which  Space  the  Tropics  from  the  Line  poffejs . 

The  Antarctic  thus  : 

The  lafl ,  drawn  round  the  fouthern  Pole ,  confines 
Thofe  Bears,  and  lie ,  the  utmofil  of  the  Lines . 

Wife  Nature  conflant  in  her  Work  is  founds 
Wide  as  the  Ardtic  is  th'  Antarctic  Round. 

Euphrof  But  before  we  leave  this  Subjedt,  pray  tell  me  one 
Thing ;  why  are  the  Ends  of  the  Axis  of  the  Sphere  called  the 
Poles  of  the  World f  , 

Cleon .  The  W ord  Pole  is  Greek ,  and  fignihes  to  turn  round 
about:  Now,  fince  thefe  two  Points  in  the  Heavens,  which  are 
oppofite  to  the  Ends  of  the  Axis  of  the  Sphere,  are  quiefcent, 
and  all  the  other  Parts  of  the  Heavens  have  an  apparent  Mo¬ 
tion  about  them,  therefore  they  were  looked  upon  as  the  tw'o 
great  Cardinal  Points ,  or  Hinges ,  on  which  the  whole  Fabric  of 
the  World  did  turn. 

Euphrof  I  think  the  Defcription  of  thefe  Poles  in  Virgil  is 
very  fine,  when  he  fays. 

Two  Poles  turn  round  the  Globe ,  one  feen  to  rife 
O'er  Scythian  Hills ,  and  one  in  Lybian  Skies  ; 

The  firfi  fublime  in  Heav’n,  the  la  ft  is  whirl'd 
Below  the  Regions  of  the  nether  World ; 

Around  our  Poles  the  fpiry  Dragon  glides , 

And ,  Ike  a  wandring  Stream^  the  Bears  divides > 

The  lefs  and  greater ,  who  by  Fate's  Decrees , 

Abhors  to  dive  beneath  the  fouthern  Seas ; 
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There,  as  they  fay,  perpetual  Night  is  found , 

In  Silence  brooding  on  th *  unhappy  Ground: 

Or  when  Aurora  leases  our  northern  Sphere , 

She  lights  the  downward  Heav  ns,  and  rifes  there  $ 

And  when  on  us  fhe  breathes  the  living  Light, 

Red  Vefper  kindles  there  the  Tapers  of  the  Night. 

Dryden’s  Virgil. 

But  does  he  not  here  aferibe  a  Motion  to  the  Poles  themfelves  ? 

Cleon.  He  does ;  and  by  it  only  means,  that  when  we  go 
North  or  South,  they  appear  to  afeend  or  defend,  above  or  below 
the  Horizon  ;  at  lead,  this  is  all  the  Motion  the  Poles  can  pofli- 
bly  have.  But  more  of  this  when  we  come  to  the  Ufe  of  the 
Globes. 

Thus  have  we  palled  through  fo  much  of  the  Dodfrine  of  the 
Sphere,  as  is  necefiary  to  enable  you  to  have  a  right  Under* 
{landing  of  the  Globes  and  Orrery ,  which  will  exemplify  and  il- 
luflrate  all  thofe  Matters,  and  make  them  familiar  and  eafy  to 
your  Apprehenfion. 

Euphrof.  Dear  Clecnicus ,  you  highly  oblige  and  delight  me  $ 
I  think  long  e’er  thofe  Inftruments  come  in  Play :  Pray,  which 
are  we  to  have  next,  the  Globes ,  or  Orrery? 

Cleon .  The  Orrery,  my  Euphrofyne  ;  I  have  provided  one 
for  that  Purpofe,  which  will  afford  you  a  pleafurable  Enter¬ 
tainment  for  the  next  Leifure- Hours. 


DIALOGUE  VII. 

Of  the  ORRERY. 


Cleonicus . 


Y7TS,  my  Euphrofyne  ;  this  is  the  famed  Machine,  of  which  I 
promifed  you  the  Sight  and  Ufe,  when  we  lafl  converfed 
on  thefe  Subjedfs. 


Euphrofyne . 


* 


* 
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/ 
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Euphrof.  A  glorious  Piece  of  Art  it  feems  to  be,  indeed  ! 
Pray,  who  was  the  firffc  Inventor  of  it  ? 

Cleon.  This  Machine  was  invented  by  Degrees,  and  made 
in  its  utmoft  Perfection,  firft  by  Mr.  Rowley ,  for  King  George 
:  the  Firft ;  after  which  the  Earl  of  Orrery  befpoke  another  ;  and 
from  him,  it  is  fuppofed  by  fome,  that  it  had  its  Name :  But 
:  fome  will  have  it  derived  from  a  Greek  Word  of  the  fame  Sound, 

«  which  fignifies  to  fee  ;  becaufe  in  this  Machine  we  fee  all  the  Mo- 
i  tions  of  the  heavenly  Bodies  performed  in  the  fame  Manner  as 
;  they  are  in  Nature  itfelf. 

Euphrof  Are  there  not  different  Sorts  of  Inftruments  of  this 
Kind  made;  becaufe,  I  think,  I  have  feen  the  Cut  of  an  Or¬ 
rery,  of  a  different  Make  from  this  ? 

Chon.  Yes;  fmce  the  firft  Invention  they  have  been  vari- 
oufly  made,  and  very  much  improved  by  feveral  Artifts,  parti¬ 
cularly  Mr.  Rowley ,  and  Mr.  Wright ;  Dr.  Defaguliers  alfo 
contrived  a  curious  Machine  of  this  Sort,  which  he  called  the 
Planetarium  ;  alfo  there  has  been  made  another  Jnftrument, 
called  the  AJftmilo  ;  but  the  Orrery  conftruCted  by  the  late  in¬ 
genious  Mr.  Dean  exceeds  in  Point  of  Neatnefs  and  Elegance 
all  that  has  been  yet  made,  if  you  except  the  Motions  of  the 
Satellites  of  Jupiter  and  Saturn ;  but  there  feems  a  great  Deal 
wanting  yet,  to  render  an  Orrery  more  fimple  in  its  Structure, 
and  of  an  eafier  Purchafe  than  thofe  which  have  been  hitherto 
made;  for  the  firft  were  fold  for  a  thoufand  Guineas  ;  and  I 
have  heard  of  none  of  the  largeft  Sort  for  lefs  than  three  hun¬ 
dred  Guineas. 

Euphrof.  Had  the  ancient  Aftronomers  no  Contrivance  of 
this  Kind,  to  reprefent  the  Motions  of  the  heavenly  Bodies  ? 

Cleon.  Yes,  it  appears  they  had  fomething  analogous  to  it, 
made  by  that  famous  Mathematician,  Archimedes ,  on  whom  the 
Latin  Poet  Claudian ,  wrote  a^  merry  Epigram,  in  the  Englijh 
Tranflation  of  which  you  will  fee  Rowley's  Name,  inftead  of 
Archimedes ,  as  given  us  by  Dr.  Harris  in  his  aftronomica  Dia¬ 
logue,  Page  182. 

When  lately  Jove  the  Orrery  furvey  d. 

He ,  failings  thus  to  Gods  in  Council  faid , 

D  d  How 
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How  Jhall  we flint  prefuming  Mortals  Pcw’r  ? 

The  Syracufian  Sage  did ,  once  before , 

The  heav’nly  Motions  fhew  in  Spheres  of  Glafs , 

And  the  erratic  Orbs  and  Stars  exprefs : 

But  his  Machine ,  by  one  fix’d  Pow’r  and  Weight , 

Mov'd)  and  was  govern’d ,  as  we  are ,  by  Fate ; 

While  the  hold  Rowley,  in  his  Orrery , 

Keeps  his  firfi  Pow’r ,  juft  like  his  Genius ,  free : 

He  knows  the  fecret  Spring ,  and  can  impart 
Laws  to  the  Whole ,  and  to  each fingle  Part. 

His  daring  Hand ,  or  brings ,  or  hinders  Fate  : 

He  makes  the  Earth  thro’  filver  Zodiacs  runy 
fiufily  obfequious  to  the  golden  Sun : 

While  the  bright  Moon ,  fhining  with  borrow’d  Eighty 
Marks  out  the  Months ,  and  rules  the  fable  Night: 

And  all  obedient  to  his  foie  Command , 

Turn  round  their  Axis ,  as  he  turns  his  Fland  \ 

Their  Phafes,  and  their  AfpeFts  all  difplayy 
And  at  his  Beck  exhibit  Night  or  Day. 

He  makes  Eclipfesy  as  he  willy  appear , 

For  any  p aft)  prefent)  or  future  Year  5  C 

Shews  their  true  Courfe ,  and  roots  out  vulgar  Feat.  3 

Guiltlefs  Salmoneus  at  your  Suit  I flew , 

Shall  I)  to  pleafe  yoU)  take  off  Rowley  too  ? 

Oh!  nO)  alloy’d)  the  glorious  Artift  Jparey 
Tranfplant  him  hither)  and  make  him  a  Star. 

Euphrof  This  is  an  ingenious  Piece  of  Wit,  indeed ;  but 
the  Inftrument  highly  deferves  it,  to  all  Appearance ;  it  being 
in  the  external  Frame,  and  (I  doubt  not)  in  the  internal  Struc¬ 
ture,  an  admirably  beautiful  and  exquifite  Piece  of  Workman- 
fhip- 

Cleon.  All  you  obferve  is  very  right  ;  and  Pity  it  is,  that  the 
Coftlinefs  and  Magnificence  of  fo  curious  and  ufeful  an  Inftru- 
ment  fhould  be  a  Bar  to  its  common  Ufe.  I  fhall  now  proceed 
to  give  you  a  View  of  each  particular  Part,  in  a  general  De- 
fcription  of  the  Whole. 


The 
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The  Frame,  which  contains  the  Wheel-work,  &c.  and  re¬ 
gulates  the  whole  Machine,  is  made  of  line  Ebony,  and  is  near 
four  Feet  in  Diameter  ;  the  Outfide  thereof  is  adorned  with  12 
I  Pilafters,  curioully  wrought  and  gilt :  Between  thefe  Pilafters 
I  the  twelve  Signs  of  the  Zodiac  are  neatly  painted,  with  gilded 
Frames.  Above  the  Frame  is  a  broad  Ring,  fupported  with 
twelve  Pillars  ;  this  Rung  reprefents  the  Plane  of  the  Ecliptic, 
s  upon  which  there  are  two  Scales  of  Degrees,  and  between 
;  thefe  the  Names  and  Charadfers  of  the  twelve  Signs.  Near 
I  the  Outfide  is  a  Scale  of  Months  and  Days,  exadfly  corref- 
|  ponding  to  the  Sun’s  Place  at  Noon,  each  Day  throughout  the 
Year. 

Above  the  Ecliptic  (land  fome  of  the  principal  Circles  of  the 
!  Sphere,  according  to  their  refpedtive  Situations  in  the  Heavens, 
i  viz.  (No.  10.)  are  the  two  Colures,  divided  into  Degrees  and 
I  half  Degrees.  No.  11.  is  one  Half  the  Equinoctial  Circle, 
!  making  an  Angle  of  23^  Degrees.  The  Tropic  of  Ca?icer 
!  and  the  Ardfic  Circle  are  each  fixed  parallel,  and  at  their  pro- 
:  per  Diftance  from  the  Equinodtial.  On  the  Northern  Half  of 

:  the  Ecliptic,  is  a  Brafs  Semi-circle,  moveable  upon  two  Points 

* 

fixed  in  <y>  and  :  This  Semi-circle  ferves  as  a  moveable  Ho- 
1  rizon,  to  be  put  to  any  Degree  of  Latitude  upon  the  North 
i  Part  of  the  Meridian.  The  whole  Machine  is  alfo  fo  contrived, 
i  as  to  be  let  to  any  Latitude,  without  in  the  leaf!  afFedfiing  any 
of  the  Infide  Motions:  For  this  Purpofe,  there  are  two  Rrong 
!  Hinges  (No.  13.)  fixed  to  the  Bottom-Frame,  upon  which  the 
I  Inftrument  moves  ;  and  a  ftrong  Brafs  Arch,  having  Holes  at 
i  every  Degree,  through  which  a  firong  Pin  is  to  be  put,  accord¬ 
ing  to  the  Elevation.  This  Arch  and  the  two  Hinges  fup- 
;  port  the  whole  Machine,  when  it  is  lifted  up,  according  to  any 
I  Latitude  ;  and  the  Arch,  at  other  Times,  lies  conveniently  un¬ 
der  the  Bottom-Frame. 

When  the  Machine  is  fet  to  any  Latitude,  (which  is  eafily 
done  by  two  Men,  each  taking  hold  of  two  Handles,  conve¬ 
niently  fixed  for  that  Purpofe)  fet  the  moveable  Horizon  to  the 
fame  Degree  upon  the  Meridian,  and  you  may  form  an  Idea  of 
the  refpedtive  Altitude,  or  Depreffion  of  the  Planets,  both  Pri¬ 
mary  and  Secondary,  The  Sun  (No.  1.)  Rands  in  the  Middle 
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of  the  whole  Syftem  upon  a  Wire,  making  an  Angle  with  the 
Plane  of  the  Ecliptic  of  about  82  Degrees,  which  is  the  In¬ 
clination  of  the  Sun’s  Axis,  to  the  Axis  of  the  Ecliptic.  Next 
the  Sun  is  a  fmall  Ball  (No.  2.)  reprefenting  Mercury:  Next 
to  Mercury  is  Venus ,  (No.  3.^  reprefented  by  a  large  Ball,  and 
both  thefe  ftand  upon  Wires,  fo  that  the  Balls  themfelves  may 
be  more  vifibiy  perceived  by  the  Eye.  The  Earth  is  reprefent¬ 
ed  (No.  4.)  by  an  Ivory- Ball,  all  having  fome  of  the  princi¬ 
pal  Meridians  and  Parallels,  and  a  little  Sketch  of  a  Map  de- 
fcribed  upon  it.  The  Wire,  which  lupports  the  Earth,  makes 
an  Angle  with  the  Plane  of  the  Ecliptic  of  664  Degrees,  which 
is  the  Inclination  of  the  Earth’s  Axis  to  that  of  the  Ecliptic. 
Near  the  Bottom  of  the  Earth’s  Axis  is  a  Dial-plate,  (No.  9.) 
having  an  Index  pointing  to  the  Hours  of  the  Day  as  the  Earth 
turns  round  its  Axis. 

Round  the  Earth  is  a  Ring,  fupported  by  two  fmall  Pillars; 
which  Ring  reprefents  the  Orbit  of  the  Moon,  and  the  Divi- 
fions  upon  it  anfwer  to  the  Moon’s  Latitude  :  The  Motion  of 
this  Ring  reprefents  the  Motion  of  the  Moon’s  Orbit,  accord¬ 
ing  to  that  of  the  Nodes.  Within  this  Ring  is  the  Moon, 
(No.  5.)  having  a  black  Cap,  or  Cafe,  which  by  its  Motion 
reprefents  the  Phafes  of  the  Moon,  according  to  her  Age. — 
Without  the  Orbits  of  the  Earth  and  Moon  is  Mars  (No.  6.) 
The  next  in  Order  to  Mars  is  "Jupiter ,  and  his  four  Moons  (No. 
7.)  Each  of  thefe  Moons  is  fupported  by  a  crooked  Wire,  fixed 
in  a  Socket,  which  turns  about  the  Pillar  that  fupports  Jupiter  : 
Thefe  Satellites  may  be  turned  by  the  Hand  to  any  Pofition ; 
and  yet,  when  the  Machine  is  put  into  Motion,  they  will  all 
move  in  their  proper  Times.  The  outermoft  of  all  is  Saturn , 
and  his  five  Moons,  (No.  8.J  Thefe  Moons  are  fupported 
and  contrived  after  the  fame  Manner  with  thofe  of  Jupiter. 
The  whole  Machine  is  put  into  Motion  by  turning  a  fmall 
Winch,  like  the  Key  of  a  Clock,  (No.  14.)  and  all  the  Infide 
Work  is  fo  truly  wrought,  that  it  requires  but  very  fmall  Strength 
to  put  the  whole  in  Motion. 

Euphrof.  How  are  thefe  planetary  Bodies  to  be  put  in  Mo¬ 
tion  ?  Could  I  fee,  or  be  made  fenfible  of  it  ? 

r 

Cleon.  Yes:  Above  the  Handle  there  is  a  cylindrical  Pin, 
which  may  be  drawn  a  little  out,  or  pufhed  in  at  Pleafure : 

When 
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When  it  is  pufh’d  in,  all  the  Planets,  both  Primary  and  Secon¬ 
dary,  will  move  according  to  their  refpedtive  Periods,  by  turning 
the  Handle  :  When  it  is  drawn  out,  the  Motion  of  the  Satellites 
' Jupiter  and  Saturn  will  be  Hop’d,  while  all  the  reft  move  with¬ 
out  Interruption.  This  is  a  very  good  Contrivance  to  preferve 
the  Inftrument  from  being  clogg’d  by  the  fwift  Motions  of  the 
Wheels  belonging  to  the  Satellites  of  "Jupiter  and  Saturn ,  when 
the  Motion  of  the  reft  of  the  Planets  are  only  confidered. 

There  is  alfo  a  Brafs  Lamp,  having  two  Convex  Glaftes,  to 
be  put  in  the  Room  of  the  Sun  ;  and  alfo  a  fmaller  Earth  and 
Moon,  made  fomewhat  in  Proportion  to  their  Diftance  from 
each  other,  which  may  be  put  on  at  Pleafure. 

The  Lamp  turns  round  at  the  fame  Time  with  the  Earth,  and 
by  Means  of  the  Glaftes  cafts  a  ftrong  Light  upon  her  :  And 
when  the  fmaller  Earth  and  Moon  are  placed  on,  it  will  be  eafy 
to  fhew  when  either  of  them  will  be  eclipfed. 

Euphrof.  Well  !  I  think  every  Thing  admirably  adapted  to 
anfwer  the  Purpofe  of  fuch  a  Machine,  and  now  I  prefume  you 
are  ready  to  put  it  in  Motion,  and  gratify  my  Sight  with  a  View 
of  the  Secondary  Planets  as  well  as  the  Primary,  in  the  various 
Revolutions,  which  I  have  not  yet  feenin  any  Inftrument. 

Cleon .  I  fhall  do  it  this  Inftant : - You  fee  I  put  on  the 

Handle,  and  pufh  in  the  Pin  juft  above  it ;  and  place  a  black 
Patch  (or  Bit  of  Wafer)  upon  the  Middle  of  the  Sun,  right  againft 
the  firft  Degree  of  Aries  (<y>).  You  may  alfo  place  Patches  upon 
Venus ,  Mars ,  and  Jupiter  ^  right  againft  fome  noted  Point  in  the 
Ecliptic.  If  you  lay  a  Thread  from  the  Sun  to  the  firft  Degree 
of  Aries  (cy),  you  may  fet  a  Mark  where  it  interfecfts  the  Orbit 
of  each  Planet ;  and  that  will  be  a  Help  to  note  the  Times  of  their 
Revolutions. 

Euphrof.  Why  am  I  to  place  Patches  upon  Venus ,  Mars  and 
Jupiter ,  and  not  upon  Mercury  and  Saturn  ? 

Cleon.  Becaufe  thefe  Planets  are  known  to  have  a  Motion 
about  their  Axis  by  a  conftant  Obfervation  of  the  Motion  of 
Spots,  feen  on  their  Surfaces,  when  obferved  through  good  Te- 
lefcopes.  Thefe  Spots,  like  thofe  of  the  Sun,  are  found  to  be 
regular,  and  to  defcribe  fuch  Lines  on  the  Surfaces  of  the  Planets 
as  they  really  would  do,  were  the  Planets  to  be  moved  about 
their  Axis,  with  thefe  Spots  on  their  Surfaces  in  the  I  imes  and 
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Manner  you  here  fee  reprefented  in  the  Orrery,  fo  that  they 
plainly  prove  the  diurnal  Rotation  of  thofe  Planets.  But  as  for 
Mercury  and  Saturn ,  the  Spots  have  been  obferved  on  their  Surfa¬ 
ces  fufficient  to  anfwer  fuch  a  Purpofe. 

Euphrof.  In  what  Times  do  thofe  Planets  revolve  about  their 
Axis  ? 

Cleon.  You  will  immediately  fee;  for  obferve,  one  entire 
Turn  of  the  Handle  anfwers  to  the  diurnal  Motion  of  the  Earth 
round  her  Axis,  as  may  be  feen  by  the  Motion  of  the  Hour-In¬ 
dex,  which  is  placed  at  the  Foot  of  the  Wire,  on  which  the  Te- 
rella  is  fixed.  When  the  Index  has  moved  the  Space  of  Ten 
Hours,  you  may  obferve,  that  Jupiter  has  made  one  Revolution 
compleat  round  its  Axis  :  The  Handle,  being  turned  until  the 
Hour-Index  has  palled  over  23  Hours,  will  bring  the  Patch  up¬ 
on  Venus  to  its  former  Situation  with  refpedl  to  the  Ecliptic, 
which  fhews  that  Venus  (  $  )  has  made  one  entire  Revolution 
round  her  Axis.  Mars  makes  one  compleat  Revolution  round 
his  Axis  in  24  Hours,  and  about  40  Minutes.  When  the  Han¬ 
dle  is  turned  25  \  Times  round,  the  Spot  upon  the  Sun  will 
point  to  the  fame  Degree  of  the  Ecliptic,  as  it  did  when  the  In- 
flrument  was  firfl  put  in  Motion.  And,  thus  by  obferving  the 
Motion  of  the  Spots  upon  the  Surface  of  the  Sun,  and  of  the  Pla¬ 
nets  in  the  Heavens,  their  diurnal  Motion  was  difcovered  ;  after 
the  fame  Manner  as  we  do  here  obferve  the  Motion  of  their  Re- 
prefentatives,  by  that  of  the  Marks  placed  upon  them. 

Euphrof  Thefe  Things  delight  me  very  much,  as  they  are 
quite  new  to  me  ;  I  obferve  alfo,  that  the  Earth  moves  upon  its 
Axis ;  but  as  this  is  a  more  important  Subjedf,  it  will  require  a 
particular  Confideration,  which  I  fhall  trouble  you  with  fome 
other  Time  ;  at  prefent  I  fhall  be  glad  to  attend  you  on  the  Sub¬ 
ject  of  the  inferior  Planets,  and  their  Motion  round  the  Primary ; 
and  firft,  if  you  pleafe,  let  me  obferve  the  Motion  of  the  Moon 
about  the  Earth  at  the  fame  Time  as  the  Earth  keeps  moving  on 
in  her  Orbit  about  the  Sun. 

Cleon.  This  you  fhall  do,  and  perform  it  with  your  own 
Hands  :  Take  the  Winch,  and  while  you  turn  the  Handle  you 
will  obferve  the  Planets  perform  their  Motions,  in  the  fame  re¬ 
lative  Times  as  they  really  do  in  the  Heavens  ;  then  about  the 
Earth  you  will  obferve,  that  the  Lunar  Orb  will  depart  from  a 
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Point  in  the  Ecliptic  about  the  Earth,  and  return  to  the  fame 
again  in  27  Turns  and  -  of  the  Handle ,  which  is  called  the  pe¬ 
riodical  Month ;  in  Contradiftindfion  to  the  fynodical  Month. 

Euphrof.  Pray,  what  is  the  Difference  then  between  the  pe¬ 
riodical  and  fynodical  Month  P  You  have  formerly  mentioned  it 
to  me  by  Way  of  Theory,  and  I  fhould  be  glad  to  fee  it  exem¬ 
plified,  as  it  were,  inFadf. 

Cleon.  I  will  fhew  you  wherein  the  Difference  confifts  :  I 
have  already  obferved  to  you,  that  the  periodical  Month  is  the 
Time,  which  is  taken  up  by  the  Moon  in  departing  from  any 
one  Point  of  the  Ecliptic,  and  returning  to  it  the  fame  again  ; 
but  more  particularly  thus  :  I  flop  the  Motion  of  the  Earth,  and 
place  the  Moon  juft  between  the  Earth  and  the  Sun ;  which  you 
know  is  what  we  then  call  the  New  Moon  ;  then,  putting  the 
Machine  in  Motion,  you  obferve,  that  in  27  and  ~  Turns  of 
the  Handle,  the  Moon  will  make  one  Revolution,  and  come  to 
the  fame  Point  between  the  Earth  and  the  Sun  again  ;  therefore 
were  the  Earth  to  ftand  ftill  in  the  Heavens,  the  Space  of  Time 
between  the  new  Moons  would  then  be  27  and  ~  Days,  and 
the  periodical  Months  would  then  be  the  fame.  But,  as  the 
Cafe  now  ftands,  fince  the  Earth  really  has  a  Motion  about  the 
Sun,  at  the  fame  Time  that  the  Moon  moves  about  it,  we  mu  ft 
reprefent  both  in  Motion  in  the  Orrery  :  Therefore,  bringing 
the  Moon  in  the  Situation  between  the  Earth  and  the  Sun  as 
before,  you  will  obferve,  by  turning  the  Winch,  that  while  the 
Earth  moves  progreftively  on,  you  will  make  not  lefs  than  29  ~ 
Turns  of  the  Winch,  before  the  Moon  will  come  exadtly  be¬ 
tween  the  Earth  and  the  Sun  again  5  and  this  fhews  the  Space 
of  Time  in  what  we  ufually  call  the  fynodical  Months  viz.  two 
Days  and  i-  longer  than  the  periodical  Month. 

Euphrof  You  have  made  the  Thing  very  clear  and  eafy  to 
be  underftood  ;  and  I  fancy  I  fhall  be  able  to  read  a  Ledfure  on 
the  Orrery  myfelf  e’er  long  :  The  Moon,  you  fee,  always  fhews 
the  fame  Face  to  the  Earth  in  the  Orrery  as  it  does  in  the  Hea- 
how  comes  that  to  pafs,  Cleonicus  P 
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Cleon.  For  this  Reafon,  that  juft  fo  much  of  her  Surface  as 
is  turned  towards  the  Earth,  by  her  monthly  Motion,  is  turned 
from  it  by  her  Motion  round  her  Axis,  which  is  performed  juft  in 
the  fame  Time  5  for,  if  (he  had  no  Motion  about  her  Axis,  all 
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Parts  of  the  Moon’s  Surface  would  be  fhewn  towards  the  Earth 
fucceliively  in  the  Courfe  of  one  Revolution  ;  but  of  this  I  fhall 
give  you  a  farther  Illullration  another  Time. 

Euphrof  I  mult  not  expedt  to  know  every  Thing  at  once.  I 
fhall  always  be  content  to  wait  the  Time,  you  think  molt  pro¬ 
per  for  my  Inflrudtion. - But  now  for  the  Moons  of  Jupi¬ 

ter  ;  let  me  fee  how  they  perform  their  Periods  round  their  Pri¬ 
mary. 

Cleon.  This  you  will  do  immediately ;  but  let  us  place  all  the 
Moons  of  Jupiter  in  one  right  Line,  from  their  refpe&ive  Prima¬ 
ries,  and  then  you  will  obferve,  by  turning  the  Handle,  that 
they  are  foon  feparated  and  difperfed  one  from  the  other,  ac¬ 
cording  to  their  different  Celerities  :  Thus,  you  fee,  one  Tura 
of  the  Handle  brings  thefirft  Moon  about  ^  Parts  round  Jupiter , 
while  the  Second  has  defcribed  buty  Parts  ;  the  Third  about 
and  the  Fourth  not  quite  ~ s  Part,  each  of  its  refpedfive 
Orbits. 

Euphrof.  Yes;  and  by  the  Hour-Index  I  further  obferve, 
that  the  firft  Moon  will  in  1 8  and  j.  Hours  come  round  to  its  for¬ 
mer  Pofition,  or  make  one  Revolution.  The  Second  at  the 
fame  Time  will  be  almofl  oppofite  to  the  Firft,  and  fo  has  made 
but  little  more  than  half  a  Revolution  in  the  fame  Time,  and 
the  others  are  in  different  Afpedts  according  to  the  Length  of 
their  Periods.  In  fhort,  I  have  the  Pleafure  now  to  fee,  by  tell- 
ino-  the  Turns  of  the  Handle,  and  obferving  the  Hour-Index, 
that  the  feveral  Planets  of  Jupiter  perform  their  Periods  in  the 
fame  Times  that  you  formerly  mentioned.  But  thefe  Moons  of 
Jupiter  have  been  rendered  very  famous  on  Account  of  finding 
the  Longitude  by  them  ;  now  I  fhould  be  glad  to  underfland  the 
Reafon  of  that  Affair.  Pray,  Cleonicus ,  could  I  be  affiffed  in  that 
Refpe.dt  by  this  Piece  of  Machinery  ? 

Cleon.  Yes,  my  Euphrofyne^  you  may  very  eafily  ;  by  Means  of 
the  Eclipfes,  which  thefe  Moons  fuffer  in  the  Shadow  of  Jupiter  ; 
and  to  make  the  Thing  as  clear  to  you  as  poflible,  I  fhall  place 
the  Lamp  in  the  Room  of  the  Sun  in  the  Centre  to  caff  a  Light 
on  the  Body  of  Jupiter  and  his  little  Syflem  df  A4oons  ;  by  this 
Means,  the  Shadow  of  Jupiter  and  his  Moons  will  be  very  evi¬ 
dent  on  a  Piece  of  white  Paifl-board  placed  diredfly  behind  them 
from  the  Sun.  And  now,  by  carrying  the  Candles  out  of  the 
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Room,  'Jupiter  will  have  no  other  Lights  but  what  it  receives 
from  the  Lamp. 

Euphrof  This  is  a  Sort  of  Reprefentation  of  the  gloomy 
Regions  thro’  which  Jupiter  with  his  Attendants  move ;  and  I 
plainly  perceive,  the  Shadow  of  Jupiter  and  of  his  Moons  too 
on  the  Paiflboard;  I  plainly  fee  the  Manner  of  their  apparent 
Motions;  that  they  move  backward  and  forward  in  one  flraight 
Line,  or  nearly  fo :  But  here  they  appear  very  different  from, 
what  they  formerly  did  thro’  the  Telefcope,  where  they  appear¬ 
ed  as  fo  many  brilliant  Points  ;  here  only  as  dark  moving  Sha¬ 
dows  ;  and  I  eafily  apprehend,  by  what  I  fee,  that  when  one  of 
thofe  little  Moons  gets  into  the  Shadow  of  Jupiter ,  it  muff  necef- 
farily  difappear  to  us  on  that  yonder  Ball  of  Earth  ;  and  then  is 
faid  to  be  eclipfed. 

Cleon.  This  is  very  true,  with  refpedf  to  their  Appearance 
on  the  Paiflboard;  but  as  for  the  Moons  themfelves,  you  have  a 
much  better  Idea  of  their  Motions  now  than  you  could  poflibly 
have  thro’  the  Telefcope ;  for  here,  you  fee,  they  move  in  their 
proper  circular  Orbits,  as  they  really  do  in  the  Heavens ;  and 
here  alfo,  you  obferve,  the  little  white  Balls  go  into,  and  out  of 
Jupiter’s  Shadow  in  the  fame  Manner  as  they  do  there. 

Euphrof.  This  I  view  with  Pleafure,  and  thefe  Eclipfes  of 
the  little  Moons ,  I  obferve,  are  very  frequent  in  thofe  which  are 
next  to  their  Primary,  and  perform  their  Periods  in  the  fhorteft 
Time.  And  therefore,  I  prefume,  the  firft  of  thefe  Moons  muff 
afford  the  bell  Opportunity  of  finding  the  Longitude,  byReafon 
©f  the  Frequency  of  its  Eclipfes. 

Cleon.  What  you  fay  is  very  juft,  there  being,  generally, 
two  of  thofe  Eclipfes  in  three  Days ;  and  therefore  they  afford 
Mariners  and  Geographers  Opportunities  of  finding  the  Longi¬ 
tude  almoft  as  often,  and  as  exadfly,  as  they  pleafe. 

Euphrof.  But  what  Method  do  they  take  for  this  Purpofe, 
Cleonicus  ? 

Cleon.  I  will  inform  you  as  intelligibly  as  I  can ;  and  in  or¬ 
der  thereto  you  muff  obferve  the  following  Particulars. 

Firjl ,  That  by  reafon  the  Theory  of  Jupiter’s  Moons  is  ve¬ 
ry  well  afcertained  by  Obfervations,  the  Times  in  which  any  of 
the  Eclipfes  of  Jupiter  s  Moons  happen  can  eafily  be  affigned  by 
Aftronomers ;  and  accordingly,  the  Time  of  the  Immerfions 
,  E  e  2  and 
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and  Emerfions  of  the  firfl  Satellite  are  calculated  in  Whitens 
Ephemeris ,  to  anfwer  this  valuable  Purpofe.  Secondly ,  That  the 
Earth  moving  about  its  Axis  once  in  24  Hours,  it  is  plain,  that 
in  one  Hour  a  24th  Part  of  the  Equator  will  pafs  under  the  Me¬ 
ridian  of  any  Place;  that  is  to  fay,  15  Degrees  of  Motion  under 
the  Equator  anfwers  to  one  Hour  of  Time,  which  is  1  Degree 
in  4  Minutes,  or  15  Minutes  of  a  Degree  in  one  Minute  of  Time. 

* Thirdly ,  The  Eclipfes  of  thefe  Satellites  are  feen  at  the  fame  In- 
fcant  in  every  Part  of  the  Earth  where  the  Planet  is  viftble  ;  there¬ 
fore,  Fourthly ,  If  two  Perfons,  under  the  fame  Meridian,  ob- 
ferve  fuch  an  Eclipfe,  it  muft  neceffarily  appear  to  them  at  the 
fame  Time  by  a  Clock  or  Watch  ;  but  if  they  live  under  diffe¬ 
rent  Meridians,  the  Time  (hewn  by  their  Clocks  will  be  diffe¬ 
rent,  when  they  oblerve  this  Phaenomenon ;  and  this  Difference 
of  Time  turned  into  Motion,  by  allowing,  as  I  mentioned  above, 
1  Degree  to  4  Minutes,  will  fhew  the  Difference  of  the  two  Me¬ 
ridians  in  Degrees  of  the  Equator  ;  and  this  is  all  that  they  call 
finding  the  Longitude . 

Euphrof  I  doubt  not  but  I  fhall  more  eafily  underfland  thefe 
Things,  when  I  have  thought  about  them  a  little  longer ;  but  as 
I  have  always  found  thefe  Ideas  much  facilitated  by  Example,  I 
fhould  be  glad  if  you  would  oblige  me  in  that  Refpect  with  an 
In  fiance  how  Longitude  is  found  between  any  two  particular 
Places;  as  at  London^  and  any  other  Place. 

Cleon .  I  will,  my  Euphrofyne;  fee,  here  is  White's  Epheme¬ 
ris  for  the  prefcnt  Year  1757,  where  all  the  Immerfions  of  the 
flrfl  Satellite  are  particularly  regitlered  from  the  Beginning  of 
"January  to  the  3d  of  Alay ,  and  after  that,  the  Emerfions  out 
°f  Jupiter’s  Shadow  to  December ,  for  the  feveral  Days,  Hours, 
Minutes,  and  Seconds,  when  they  happen,  as  you  here  obferve 
in  their  refpedlive  Columns. 

Euphrof.  I  fee  them  all  ;  and  take  Notice,  that  at  the  End 
of  the  Table,  he  fubjoins  an  Example  of  its  Ufe,  which  is  the 
very  Thing  I  want  to  fee  explained. 

Cleon.  That  you  fhall  inflantly ;  as  thus  ;  fuppofe  you  was 
in  fome  particular  Place  on  the  9th  Day  of  next  Oftober,  and 
there,  with  a  good  reflecting  Telefeope,  you  obferved  the  firft 
Satellite  of  Jupiter  emerging  out  of  the  Shadow  at  44  Minutes, 
and  22  Seconds  pafl  10  o’CIock  at  Night,  by  a  good  Watch, 

that 
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thatdhews  Seconds ;  then  you  would  take  the  Epbemeris ,  and  fee 
what  Time  the  fame  Phaenomenon  happened  at  the  Royal  Ob~ 
fervatory  at  Greenwich ,  (to  which  the  Numbers  in  the  Table  are 
adapted  ;)  and  you  will  find  againft  October  the  9th,  that  it  was 
48  Minutes,  and  42  Seconds  after  8  at  Night.  Now  the  Dif¬ 
ference  between  the  Times  of  Obfervation  at  Greenwich ,  and 
the  Place  you  are  fuppofed  to  be  in,  is  1  Hour,  55  Minutes, 
and  40  Seconds,  which,  converted  into  Degrees  and  Minutes, 
in  the  Equator,  will  make  28  Degrees,  and  5  Minutes,  allow¬ 
ing  for  every  Minute  of  Time  15  Minutes  of  a  Degree  as  before 
mentioned. 

Euphrof.  So  that  thefe  28  Degrees  and  5  Minutes  are  what 
you  call  the  Difference  of  Longitude  of  thofe  two  Places ; 
but  Mr.  White  fays,  this  is  the  Longitude  of  the  Place  of  Ob¬ 
fervation  to  the  Eaft  of  the  Britijh  Obfervatory  :  But  why  does 
he  fay  to  the  Eaft ,  Cleonicus?  This  I  do  not  clearly  underftand* 

Cleon.  This  you  will  eafily  apprehend,  my  Euphrofyne ,  if 
you  confider,  that  the  Diurnal  Motion  of  the  Earth  is  Eafl- 
ward. ,  and  therefore,  at  whatever  Moment  of  Time  the  Eclipfe 
is  feen  at  a  Place  15  Degrees  Eaftward,  it  muff  neceffarily  be  one 
Hour  later  than  the  fame  appears  at  the  Obfervatory  at  Greenwich ; 
and  if  the  Place  were  W eftward  15  Degrees,  then  it  would  hap¬ 
pen  1  Hour  fooner  than  at  the  Obfervatory  ;  but  of  this  Affair 
you  will  be  more  particularly  convinced  when  we  come  to  the 
Ufe  of  the  Globes. 
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A  Table  of  the  Eclipfes  of  Jupiter  s  firfi:  Satellite,  reduced 
to  apparent  Time,  1757. 
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A  Table  of  the  Eclipfes  of  Jupiter's  firft  Satellite,  reduced 
to  apparent  Time,  1757. 
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The  Times  of  the  Eclipfes  in  this  Table  are  adapted 
to  the  Meridian  of  the  Royal  Obfervatory  near  London , 
and  afford  an  excellent  Method  of  difcovering  the  Lon¬ 
gitude,  or  Difference  of  Meridians,  between  that  and 
any  other  Place  whatfoever,  which  I  fhall  illuftrate  by 
an  Example . 

Suppofe  on  the  9th  Day  of  Odlober^  the  Time  of  the 
Emerfion  of  Jupiter  s  firfl  Satellite,  be  obferved  by  a 
Telefcope  at  44  Min.  22  Sec.  pah  10  at  Night;  I 
find  by  the  Table,  that  the  Time  of  this  Emerfion 
will  happen  at  the  Britift)  Obfervatory,  the  fame  Night, 
48  Min.  42  Sec.  paft  8  :  The  Difference  of  the  Times 
is  1  Hour,  55  Min.  40  Sec.  which  converted  into  Deg. 
and  Min.  of  the  Equator,  will  make  28  Deg.  55  Min. 
the  Longitude  of  the  Place  of  Obfervation,  to  the  Eajl 
of  the  Bjitijb.  Obfervatory. 
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Euphrof  Well,  I  fuppofe  by  this  Time  you  are  tired  of  talk¬ 
ing  fo  much  about  the  Longitude  to  one  of  our  Sex,  who  are  fo 
feldom  employed  in  putting  in  Practice  any  of  the  great  Difco- 
veries  of  the  Philofophers  ;  but  as  we  have  naturally  a  Curiofity 
of  Enquiry  into  every  Thing  that  we  hear  of  that  is  of  a  public 
or  wonderful  Nature,  we  are  oftentimes  folicitous  to  be  fatisfied 
about  Things  that  do  not  fo  immediately  concern  us.  Of  this 
I  jfhall  give  you  a  farther  Inftance  by  a  Query  or  two  concern¬ 
ing  Saturn ,  his  Moons ,  and  Ring.  I  fee  they  move,  after  the 
fame  Manner  with  thofe  of  'Jupiter,  about  their  Primary  ;  but 
1  obferve  this  Syftem  of  Moons  has  not  the  fame  Pofition  with 
refpecf  to  the  Plane  of  xht  Orrery  as  thofe  of  Jupiter  have; 
but  as  the  Time  is  now  far  advanced,  I  (hall  beg  a  more  particu¬ 
lar  Account  of  what  relates  to  Saturn  and  his  Syftem  the  next 
Opportunity  we  have  for  Converfe  on  thefe  Subjects. 


DIALOGUE  VIII. 

*The  life  of  the  Orrery  continued. 

Cleonicus. 

|  Remember  you  took  Notice,  that  Saturn's  Moons  were  not 
-2.  alike  pofited  with  thofe  of  Jupiter ,  in  regard  to  the  Eclip¬ 
tic.  And  it  is  true,  they  are  not  ;  for  thofe  of  Jupiter  are  pa¬ 
rallel  to  that ;  but  thofe  of  Saturn  are  inclined  thereto  in  an 
Angle  of  about  30  Degrees ;  as  is  alfo  the  Plane  of  his  Ring. 

Euphrof.  Then,  I  perceive,  that  the  Shadow  of  Saturn’s 
Moons ,  call:  on  the  Paiftboard  behind  them,  will  not  appear  to 
move  backward  and  forward  in  a  right  Line,  like  thofe  of  Ju¬ 
piter. 

Cleon.  You  rightly  obferve,  they  cannot  appear  fo  to  move 
to  an  Eye  placed  upon  the  Earth ;  as  you  will  eafily  fee  by  the 
Experiment ;  for  having  placed  the  Paiftboard  properly  behind 
this  Planet,  and  taken  all  the  Candles  but  one  out  of  the  Room 

- lay  your  Hand  on  the  Winch,  and  put  them  in  Motion, 

and  then  you  fee  on  the  Paiftboard,  that  each  refpedfive  Satellite 
deferibes  an  Orbit  of  an  oyal  Figure,  and  what  the  Geometers 

properly 
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properly  call  an  Elipfis ,  one  Part  of  which  lies  above,  and 
the  other  below  the  Planet ,  and  its  Ring  in  the  Center. 

Euphrof,  It  greatly  delights  me  to  obferve  thefe  curious  Ap¬ 
pearances;  and  now  I  fee,  inFa<51,  how  Things  are  in  Nature 
jj  performed,  and  brought  about :  I  fee  the  Reafon  why  the 
JILctons,  while  they  defcribe  the  remote  Part  of  their  Orbit,  ap¬ 
pear  diredf  in  Motion,  and  retrograde,  while  they  defcribe  that 
[  Part  next  to  us :  —  I  fee  likewife,  that  the  Shadow  of  the 
,  Ring,  in  like  Manner,  is  not  circular,  but  eliptical,  including 
t  the  Body  of  Saturn ,  very  much  like  what  formerly  appeared 
jj  in  the  Heavens  thro’  the  Telefcope. 

Cleon .  It  mult  undoubtedly  be  pleafant  to  fee  the  wonderful 
E  Machinery  of  Nature  thus  reprefented  in  Epitome,  and  yet, 
3  at  the  fame  Time,  fo  perfectly  ;  but  there  is  one  Thing  which 
(  you  have  not  yet  adverted,  and  that  is,  that  Saturn  and  his 
1  whole  Syftem,  and  the  Motion  about  the  Sun ,  obferve  a  Para- 
]  lifm  of  Pofition;  or  in  other  Words,  the  Planet,  his  Ring,  and 
5  Satellites ,  always  refpedl  the  fame  Part  of  the  Heavens  in  every 

3  Part  of  their  Orbits ;  and  this  you  will  eafily  perceive,  if  you 
E  attend  to  it  but  a  very  fhort  Time ;  but  as  this  is  a  curious 
]  Phaenomenon,  I  fhall  reprefent  it  to  you  in  the  Orrery,  by 

4  Means  of  the  Lamp  in  the  Place  of  the  Sun ,  and  the  Paiftboard , 
I  connected  with  the  Stem  of  the  Planet ;  fo  as  always  to  be  be- 
t\  hind  it,  by  which  Means  the  Shadow  of  the  Ring  will  caft  a 
j  Shadow  upon  the  Paiftboard,  and  thereby  the  feveral  Phafes  of 
;  the  Ring  will  plainly  appear,  as  they  are  obferved  thro’  a  Te¬ 
l:  lefcope  in  the  Heavens  during  the  feveral  Parts  of  his  long  Re- 
1  volution. 

Euphrof  This  would  be  a  delightful  Spedlacle,  indeed  ; 
t  but,  I  fear,  it  will  coft  you  a  good  deal  of  Time  and  Trouble; 
i  fince  the  Motion  of  this  Planet  is  fo  very  flow,  even  in  the 
'J  Orrery  itfelf. 

Cleon .  I  fhall  think  no  Time  or  Trouble  too  much,  or 
I  ill-fpent,  to  inform  the  Mind  of  my  dear  Euphrofyne.  Be- 
:  fide  that,  we  need  only  obferve  the  Phafes  of  the  Ring  thro31 
one  fourth  Part  of  its  Period  ;  and  feven  Years,  you  know, 

:  will  foon  be  over  in  the  Orrery  ;  but  it  will  be  neceflary,  in  the 
I  firft  Place,  to  bring  this  Planet  to  that  Part  of  its  Orbit  where 
the  Plane  of  its  Ring  is  moft  of  all  open  to  the  View  of  the 

F  f  Spec- 
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Spe&ator  upon  the  Earth.  This  is  about  the  20th  Degree  of 
Sagitariusy  which  Place  Saturn  pollefied  at  the  latter  End  of  the 
Year  1752,  to  which  Place,  you  fee,  I  now  bring  the  Planet ; 
and  the  Shadow  of  the  Ring  on  the  Paiftboard  is  fuch,  as 
fhews  near  the  whole  Body  of  the  Planet  within  it. 

Euphrof  I  fee  it  does,  and  fhould  have  been  glad  to  have 
had  an  Opportunity,  at  that  Time,  of  feeing  fo  fine  an  Ap¬ 
pearance  of  the  Ring  thro’  a  Telefcope,  and  the  large  Space 
between  it  and  the  Body  of  Saturn.  1  think  it  is  confiderably 
different  from  what  I  obferved  it  fome  Months  ago. 

Cleon .  You  will  not  wonder  at  that,  when  you  confider, 
that  a  few  Years  make  a  great  Alteration  in  the  Appearance  of 
the  eliptic  Figure  of  the  Ring.  For  as  the  Planet  moves  on,  at 
the  Rate  of  about  12  Degrees  in  a  Year,  and  the  Ring  always 
keeps  parallel  to  itfelf,  it  muft  be  in  a  Situation,  at  this  Time, 

much  more  oblique  to  the  View. - —  Keep  turning  the 

Winch,  and  you  will  fee  the  Shadow  of  the  Ring  becomes 
more  and  more  eliptical,  ’till  at  length  you  obferve  the  Planet 
is  in  the  nth  Degree  of  Aquarius ,  where  it  is  at  this  very 
Time,  as  feen  from  the  Earth. 

Euphrof.  Then  here  I  will  flop  and  view  it ;  and,  indeed, 

I  fee  it  much  the  fame  as  I  did  through  the  Telefcope,  and  by 
this  Means  am  fully  convinced  how  juft  a  Reprefentation  this 
is  of  Nature.  But  will  not  the  Pleafure  of  viewing  this  Ring 
decreafe  with  its  Dimenfions  ? 

Cleon.  Perhaps  not  j  fince  Variety  always  is  productive  of 

Pleafure,  in  fome  Degree. - For  now  turn  the  Winch  again, 

and  you  will  obferve,  that,  when  the  Pianet  arrives  at  about 
10  Degrees  of  PifceSy  the  Ring  feems  little  more  than  as  a 
Line  that  lies  over  the  Planet ,  and  at  a  fmall  Diftance  on  either 
Side  \  and  thus  it  will  appear  in  the  Beginning  of  the  Year  1 759, 
foon  after  which,  it  entirely  difappears  ;  and  in  the  Beginning 
of  the  Year  1760,  it  arrives  to  the  Place  of  the  Nodes  of  the 
Ring,  which  is  in  about  20  Degrees  of  Pifces ,  then  the  Plane , 
palling  thro’  the  Eye  of  the  Spectator,  proje&s  the  Shadow 
of  the  Ring  into  a  ftrait  Line,  juft  over  the  Middle  of  the 
Difk  of  the  Planet ;  and  if  you  live  to  view  the  Planet  at 
that  Time,  thro’  a  Telefcope,  you  will  fee  nothing  at  all  of 
its  Ring.  From  this  Situation  keep  him  moving  on,  and  it 

will 
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will  be  nearly  fix  Months  in  the  Orrery  before  the  Ring  will 
appear  any  otherwife  than  a  right  Line.  But  you  will  ob- 
ferve,  that  foon  after  he  enters  the  Sign  of  Aries ,  the  Shadow 
of  the  Ring  will  again  appear  to  be  curved,  which  will  be 
in  the  Year  1761,  when  the  other,  or  fouthern  Side  of  the 
Ring  will  be  enlightened  by  the  Sun.  Thus  every  fucceflive 
Year  the  Phafes  of  the  Ring  will  return  again  ’till  feven  Years 
are  compleated,  when  the  Ring  will  be  again  moft  open  to  the 
Telefcopic  View  of  the  Spectator,  which  will  be  in  the  latter 
End  of  the  Year  1767,  wEere  we  may  now  leave  that  gloomy 
Planet  j  for  we  can  fee  no  more  Variety  in  the  remaining 
half  of  its  Orbit  than  you  have  obferved  in  this. 

Euphrof  I  would  not  give  you  any  unneceflary  Trouble, 
to  infift  longer  on  this  Phenomenon,  as  it  mu  ft  neceftarily  be 
a  Repetition  of  the  fame  Thing,  which  I  can  as  eafily  con¬ 
ceive  without  feeing  it,  as  wTith.  I  fhall  be  extremely  defirous 
often  to  view  this  Planet  with  aTelefcope;  efpecially,  as  the 
Time  is  now  approaching,  when  the  greateft  Variety  of  thefe 
Phafes  will  entertain  the  Eye.  But  methinks  it  will  be  a  long 
Time  before  I  fhall  have  the  Pleafure  of  view’kig  the  Ring  in 
its  rnoft  ample  Extent. 

Cleon.  Why  that  is  the  moft  curious  of  all  the  Phafes  of 
Saturn  s  Ring,  and  it  may  poftibly  happen,  that  you  may  fee  a 
fixed  Star  in  the  Space  between  the  Planet  and  its  Ring ;  for 
this  we  are  aftured  of  by  Mr.  Whijlon ,  that  Dr.  Clarke's  Fa¬ 
ther  once  faw  a  Star  in  that  Situation. f 

Euphrof  There  would  be  no  Reafon  for  me  to  expedf  fuch 
a  Sight,  as,  I  prefume,  it  muft  be  a  very  rare  Appearance,  if 
only  one  Man  has  been  obferved  to  fee  it ;  but,  pray,  who  was 
the  firft  Difcoverer  of  this  wonderful  Phenomenon  of  Saturn  s 
Ring ,  and  how  many  Years  is  it  fince  ? 

Cleon.  We  owe  thfc  happy  Difcovery  to  the  Inventor  of  the 
Telefcope  itfelf,  with  which  it  was  fee n,  the  famous  Gallileo , 
an  Italian  Mathematician  and  Philofopher,  who  firft  of  all 
viewed  it,  and  publifned  it  to  the  World  in  the  Year  1610, 
in  an  aenigmatic  Latin  Sentence,  importing,  that  he  had  view¬ 
ed  Saturn  with  three  Bodies ;  meaning  the  Body  of  Saturn  it- 

F  f  2  felf 

f  Whijlon  $  Memoirs  of  Dr.  Clarke's  Life. 
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felf  in  the  Middle,  and  the  Oval  Anfce ,  or  Ends  of  Saturn's 
Ring ,  which  appeared,  at  firft  Sight,  like  two  other  Globes, f 
tho’  imperfectly;  and,  indeed,  it  was  two  whole  Years  before 
he  was  convinced  that  Saturn  was  not  a  triple  Body.  However, 
by  frequently  viewing  of  him,  he  obferved,  with  many  others, 
that  it  was  nothing  more  than  a  large  Ring,  encompalTing  the 
Body. 

Euphrof.  If  this  Gentleman  was  the  Inventor  of  theTelef- 
cope,  he  probably  was  the  hrlt  too,  who  muft  have  had  the 
ore  at  Pleafure  of  viewing  the  Moons  of  this  Planet . 

O  0 

Cleon .  It  is  natural  for  you  to  imagine  fo  ;  but  this,  how¬ 
ever,  was  not  the  Cafe  ;  for  his  Telelcope,  by  which  he  faw 
the  Ring,  was  not  fufficient  to  fhew  the  Moons,  as  it  magnifi¬ 
ed  only  about  30  Times  ;  but  one  that  will  exhibit  a  View  of 
all  Saturn's  Satellites  mull;  have  a  much  greater  magnifying 
Power.  This  happy  SpeCtacle  was  referved  to  reward  the  In¬ 
genuity  of  the  celebrated  Hugenius ,  who  tells  us,  in  hisTrea- 
tife,  called  The  Celejlial  Worlds  difcovered ,  that  the  4th  of  Saturn's 
Moons  (which  is  the  largeft  and  brighteft  of  all)  he  firft  dif¬ 
covered  in  the  Year  1655,  with  a  refracting  Telefcope,  not 
above  12  Feet  long  ;  the  other  four  were  difcovered  by  the  in- 
duftrious  Cajjini ,  an  Italian  Philofopher,  who  had  the  Oppor¬ 
tunity  of  much  longer  Telefcopes,  viz.  from  30  to  136  Feet 
long;  the  3d  and  5  th  he  difcovered  in  the  Year  1671,  and  the 
two  Innermoft  in  the  Year  1686;  at  Length,  he  could  view 
all  the  Five  with  a  34  Foot  Tube.  He  gave  them  the  Title  of 
Sidera  Ludoicea ,  in  Honour  of  Louis  le  Grand ,  in  Imitation  of 
G allileus,  who,  fome  Years  before,  had  difcovered  the  four 
Satellites  of  "Jupiter,  and  called  them  by  the  Name  of  Medicea 
Sidera ,  in  Compliment  to  Medicis  II.  Great  Duke  of  Tufcany , 
to  whom  he  addrefted  this  Difcovery,  in  the  Year  1610;  but 
enough  of  this  at  prefent ;  for  I  intend  to  put  into  your  Hands 
very  foon  the  before-mentioned  Book  of  Hugenius ,  wherein  you 
will  be  highly  entertained  with  the  moft  ingenious  Conjectures 
concerning  the  Inhabitants,  Plants,  and  Productions  of  the 
Worlds  in  the  Planets.  You  have  read  Fontinelle* s  Plurality  of 

W  orlds 

t  He  advertifed  this  Difcovery  in  this  Sentence,  AltiJJimam  Plane - 
tam  tergenimum  ohfervavi.  In  which  all  the  Letters  were  tranfpofed, 
as  was  the  Cultom  of  thofe  Times  in  fuch  new  Difcoveries. 
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Worlds  in  French ;  but  you  will  find  this  Treatife  of  Hugenius 
far  fuperior  to  that,  and  much  better  worth  your  Perufal. 

Euphrof  That  Book,  or  any  other  that  you  fhall  recom¬ 
mend,  I  fhall  be  very  ready  to  perufe,  as  I  know  you  can  judge 
what  is  calculated  for  the  Improvement  of  my  Underftanding. 
%But  what  is  that  little  Thing  I  fee  in  your  Hand  ? 

Cleon.  This  is  a  finall  Piece  of  Machinery,  which  I  promif- 
ed  you  fome  Time  ago,  by  which  I  intend  to  give  you  a  farther 
Illuftration  of  that  one  remarkable  Particular  in  the  Moon ,  viz. 
her  /hewing  always  the  fame  Face  to  the  Earthy  which  we  fome 
Time  ago  touched  upon,  but  abruptly  left  it,  as  there  was  no 
proper  Machinery  in  the  Orrery  to  reprefent  it  in  fo  natural  a 
Manner  as  was  neceffary  to  convince  you  of  the  true  Reafon  of 
the  Thing  ;  nor  muff  I  allow  you  to  afk  me  any  Queftions 
concerning  any  particular  Part  of  this  Appurtenance,  which  I 

fhall  now  place  upon  the  Orrery. - 1  take  the  common  Earth 

and  Moon  away,  and  adding  this  in  the  room,  you  fee  the  whole 
is  become  new. 

Euphrof.  I  obferve  it  with  great  Pleafure.  — - When  I 

turn  the  Winch,  I  fee  no  annual  Motion  of  the  Earth,  only 

the  diurnal  Motion  about  its  Axis. - 1  fee  a  little  Ball  hang 

by  a  String,  which,  I  fuppofe,  reprefents  the  Moon ,  with  that 
Part  of  it  next  the  Earth  enlightened,  and  variegated  with 
Spots,  and  brighter  Parts,  like  what  I  fee  in  the  Face  of  the 
full  Moon  itfelf  thro’  the  Telefcope. 

Cleon.  That  pendulous  Ball  does,  indeed,  reprefent  the 
full  Moon  $  for  you  fee  it  is  now  in  Oppofition  to  the  Sun  ; 
but  what  you  are  particularly  to  take  Notice  of  is,  that  while 
the  Earth  moves  upon  its  Axis,  the  Moon  is  moving  about  the 
Earthy  in  fuch  a  Manner,  as  always  to  turn  the  fame  Part  to¬ 
wards  the  Earth ,  as  you  fee  before  the  Moon  did,  which  we 
removed  from  the  Orbit ;  but  here  it  is  owing  to  a  very  diffe¬ 
rent  Caufe  from  that  in  common  Orreries ,  and  Planetariums. 
Th  is  Effedf  is  there  produced  by  a  well-known  Piece  of  Machi¬ 
nery  ;  but  here  it  is  owing  to  the  fame  Caufe,  as  in  the  Heavens, 
where  you  find  neither  Wheels  nor  Pullies  to  produce  it. 

Euphrof  I  am  at  a  Lofs  to  guefs  what  this  invifible  Kind 

of  Caufe  fhould  be.  - - I  fee,  that  the  Moon  turns  con- 

flantly  the  fame  Face  to  the  Earth  in  her  monthly  Courfe. - - 


I 


2i  8  The  young  Gentleman 

I  obferve,  at  the  fame  Time,  that  that  vifible  Part  is  more  or 
lefs  enlightened,  and  fometimes  wholly  dark;  but  I  can  fee 
nothing  that  produces  this,  unlefs  it  be  the  String  by  which  it 

is  fufpended.— - How  this  String  fhould  caufe  it,  I  cannot 

conceive,  as  it  is  only  hung  on  a  brafs  Stem  by  a  Loop.  - - 

I  cannot  fay,  but  this  looks  moil  like  Conjuration  of  any  Thing 
I  have  feen  yet. - How  am  I  to  underftand  it,  Cleonicus  ? 

Cleon.  Very  eafily,  my  Euphrcfyne .  There  is  nothing  that 
will  be  difficult  for  you  to  undeiftand,  or  that  requires  any  magic 
Art  to  account  for.  Mechanics  itfelf  is  only  the  Application 
of  natural  Powers  to  produce  the  Effects  in  Miniature,  which 
we  fee  in  the  World  at  large;  nor  does  it  follow,  that,  to  an- 
fwer  this  End,  Wheels,  Pullies,  and  other  mechanical  Con¬ 
trivances,  are  always  neceiTary.  We  may,  fometimes,  fubfti- 
tute  fimilar  Powers  in  Nature  for  producing  the  fame  Effcdts. 
Two  Bodies  will  be  actuated  alike  by  the  Powers  of  Gravity 
and  Magnetifm.  If  they  are  affedted  by  thefe  Powers  only, 
they  will  always  turn  the  fame  Parts  towards  each  other.  If 
one  of  them  is  fixed,  and  the  other  free  to  move,  the  latter 
will  always  turn  the  fame  Part  to  the  former.  And  this  is  the 

Cafe  before  us. - For  the  Earth  is  placed  upon  one  End 

of  an  artificial  Magnet,  which  was  covered  from  your  Sight, 
and  in  the  pendent  Moon ,  you  will  prefently  fee  a  Pic-  e  f  a 
natural  Load-ffone  is  included,  like  a  Kernel  within  a  i  .el], 
and  the  Power  of  Magnetifm  in  thefe  two  Bodies,  eq  illy 
affecting  both,  caufes,  that  the  Moon ,  hanging  in  a  free  State, 
muff  always  turn  the  fame  Part  toward  the  central  magnetic 
Body  of  the  Earth ,  juff  as  the  Moon  in  the  Heavens  is  made 
to  do  the  fame  Thing,  by  the  Power  of  Gravitation,  towards 

the  Globe  of  our  Earth.  - - You  will  by  this  Time  un- 

derftand  it.  - - See,  here  are  both  the  Magnets. 

Euphrof.  This  delights  me  extremely,  Cleonicus ,  and  I  per¬ 
fectly  comprehend  you.  - - This  is  down-right  Nature,  in¬ 

deed,  and  fufficiently  convinces  me  how  fimple  the  Powers  of 
Nature  are,  when  compared  with  the  complicated  Contri¬ 
vances  of  the  moft  ingenious  Mechanic. - But  what  are  the 

Confequences,  Cleonicus ,  that  follow  this  curious  EfFedt  ? 

Cleon.  The  firff  is,  that  the  Moon  neceffarily  turns  once 
round  her  Axis,  in  the  fame  l  ime  that  (he  moves  once  round 

the 
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the  Earth  ;  for  by  this  Means,  a  Perfon  on  the  Maori  s  Sur¬ 
face,  with  his  Eye  directed  conftantly  to  the  Earth,  niuft  un¬ 
avoidably  view  every  Point  in  the  Circumference  in  the  Moon’s 
Orbit,  in  the  Time  of  one  Revolution  ;  but  this  he  could  not 
do,  without  being  turned  once  round  the  Center  of  the  Moon9 
at  the  fame  Time.  - - -  Do  you  apprehend  me.  Sifter  ? 

Euphrof.  I  do  very  clearly  ;  as  I  cannot  but  know,  that 
to  view  every  Point  of  a  Circle,  in  which  I  am  included,  I 
muft  certainly  turn  myfelf  once  round.  — — But  there  is  ano¬ 
ther  Thing,  I  obferve,  and  that  is,  that  thofe  People  who 
are  on  the  other  Side  of  the  Moon  cannot  poftlbly  come  at 
a  Sighr  of  the  Earth  at  all. 

Cleon .  It  is  very  true,  they  cannot,  unlefs  they  will  be  at 
the  Trouble  of  a  Journey  to  that  Hemifphere  next  the  Earth  ; 
and  feme  of  them,  for  this  Purpofe,  muft  travel  more  than 

1500  Miles. - — -  Another  Thing  you  will  as  readily  obferve, 

that  thofe  who  inhabit  the  middle  Part  of  the  Surface  of  the 
Moon ,  next  the  Earth,  will  fee  the  great  Globe  of  the  Earth 
conftantly  hanging  over  their  Heads  in  the  Zenith ,  while  thofe, 
who  live  in  the  moft.  Eaftern  or  Weftern  Parts  of  the  Paid  Hemif¬ 
phere,  will  fee  one  Half  of  our  Globe  in  their  weftern  and 
eaftern  Horizon. 

Euphrof.  Well  !  tips  is  all  very  ftrange  ;  but  ftill,  I  fee, 

that  it  muft;  be  fo.  — - - 1  fhould  be  glad  to  have  the  Pleafure 

of  fuch  Views  of  the  Earth  myfelf;  and  were  it  poftible,  to  get 
to  the  Moon9  and  if  you  could  go  with  me,  I  fhould  almoft 
be  induced  to  fet  out. 

Cleon.  Conlider  every  Thing,  my  Euphrofyne ,  and  you  will 
not  be  in  fuch  a  Hurry  to  leave  the  Earth.  You  will  find 
240,000  Miles  a  tedious,  aerial  Journey,  and  you  will  find  no 
Cafties  in  the  Air,  nor  Inns  of  Accommodation  on  the  Road  ;  and 
I  which  is  worft  of  all,  when  you  come  there,  it  will  be  necefiary 
for  you  to  have  the  Art  of  flying  inftead  of  walking,  as  forae  of 
their  Mountains  are  more  than  nine  Miles  perpendicular  Height, 
and  their  Valleys  2  or  300  Miles  deep,  and  as  much  over;  fo 
that,  I  fear,  you  would  make  but  a  poor  Shift  there.  — ~ —  B elides, 
another  Thing  you  have  not  confidered,  and  that  is,  that  the 
Days  and  Nights  there  are  a  Fortnight  long  each,  and  fuch 
1  tedious  Intervals  of  Light  and  Darknefs  will  not  agree  with 

\  your 
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your  Conftitution.  You  will,  therefore,  with  more  Pleafure 
imagine  all  thefe  Things,  than  go  thither  to  enjoy  them. 

Euphrof.  Truly,  you  have  cured  my  Curiofity  fufficiently, 
and  I  (Kail  be  content  for  the  future  to  ftay  at  my  terreftrial 
Home.  However,  I  cannot  help  wifning,  after  all,  that  it 
may  be  fome  Part  of  our  future  Happinefs  to  vifit  the  diftant 
Planets  of  the  Syftem,  and  even  the  planetary  Worlds  of  other 

Syftems  beyond  this.  — - But  enough  of  this  at  prefent; 

what  will  be  the  Subjedf  of  our  next  Speculation  ? 

Cleon.  As  we  are  confined  to  the  Globe  of  our  Earth,  we 
fhall  find  many  Subjects  of  Enquiry,  and  well  fuited  to  gra¬ 
tify  a  rational  Mind,  relative  to  the  feveral  Phenomena  obferva- 
ble  in  it  alone.  And  it  is  proper,  that  we  fhould  underftand  them 
fifft,  which  will  be  fufRcient  for  the  fhort  Space  of  Time  allot¬ 
ted  to  human  Life.  Among  thefe,  the  Seafons  of  the  Year 
are  what  I  fhall  next  explain  to  you  on  the  Orrery . 


DIALOGUE  IX. 

“The  Seafons  of  the  Tear  explained  by  the  Orrery :  And 

Fir  ft  the  SPRING. 

M 

Euphrofyne. 

1  Think,.  Clconicus ,  when  you  left  me  Yefter-night,  you  told 
me  our  next  Bufmefs  with  the  Orrery  would  be  to  explain 
the  Nature  of  the  Seasons,  and  the  Manner  how  they  hap¬ 
pen  by  it. 

Cleon.  I  did  fo,  my  Euphrofyne  ;  and  I  intend  it  for  the 
Subjedf  of  your  Entertainment  this  Afternoon,  if  you  think  fit, 
and  are  at  Leifure. 

Euphrof.  Very  much  fo  ;  and  am  impatient  of  lofing  one 
Moment  of  Time  ’till  I  am  made  fenfible  in  fome  Meafure  of 
the  Reafon  and  Caufe  of  fuch  an  agreeable  Variety  and  Suc- 
ceffion  of  Seafons  which  conflitute  the  Year.  For  tho’  no  one 
is  more  fenfible  of  Heat  and  Cold,  or  more  affedted  with  the 
Pleafure  and  Beauties  of  the  Springs  or  the  heavy  and  ill- 

boading 
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Loading  Afpe£t  of  Autumn  ;  yet  I  have  never  been  fo  rational  as 
to  enquire  into  the  Caufes  thereof,  as  if  I  were  no  more  con¬ 
cerned  to  know  them  than  the  Quadrupedes. 

Cleon.  This  ingenuous  Reflexion  on  yourfelf,  Euphrofyne * 
is  but  too  juft  a  Satire  on  the  Generality  of  Mankind,  to  whom 
a  moderate  Purfuit  of  any  Kind  of  Knowledge,  in  the  Sciences* 
is  thought  but  too  irkfome.  The  Seafons  are  the  moft  obvious 
Parts  of  Nature,  nor  are  they  difficult  to  be  underftood  by 

Means  of  the  Orrery ,  as  you  will  fee.  — - Ovid  has  made 

a  fine  poetical  Comparifon  between  the  four  Seafons  of  the 
Year,  and  the  four  different  States  of  a  Man’s  Life  in  thefe 
Verfes. 

Perceivft  thou  not  the  Procefs  of  the  Tear : 

Mow  the  four  Seafons  in  four  Forms  appear , 

Refimbling  human  Life  in  every  Shape  they  wear  ? 

Spring  firjl ,  like  Infancy,  J hoots  out  her  Head , 

With  milky  Juice  requiring  to  he  fed ; 

Helplefs ,  tho’  frejh,  and  wanting  to  he  led. 

The  green  Stem  grows  in  Stature  and  in  Size , 

But  only  feeds  with  Hope  the  Farmer's  Eyes. 

Then  laughs  the  childijh  Tear ,  with  Flowrets  crown'd , 

And  lavijhly  perfumes  the  Fields  around ; 

But  no  fubjlantial  Nourijhment  receives  , 

Infirm  the  Stalks ,  unfolid  are  the  Leaves. 

Proceeding  onward ,  whence  the  Tear  began ; 

The  Summer  grows  adult ,  and  ripens  into  Man » 

This  Seafon ,  as  in  Man ,  is  moft  repleat 
IVith  kindly  Moifture  and  prolific  Heat. 

Autumn  face  eeds ,  a  fiber ,  tepid  Age , 

Not  froze  with  fear ,  nor  boiling  into  Rage : 

More  than  mature ,  and  tending  to  Decay , 

TVhen  our  brown  Locks  repine  to  mix  with  odious  Grey. 

Laft ,  Winter  fweeps  along ,  with  tardy  Pace\ 

Sour  is  his  Front ,  and  furrow'd  is  his  Face. 

His  Scalp ,  if  not  difioonour'd  quite  of  Hair , 

The  ragged  Fleece  is  thin  ;  and  thin  is  worje  than  bare. 

Dryden’s  Ovid’s  Met.  L.  xv. 

G  g  Euphrof 

’  .  * 
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Euphrof  That  is  a  very  beautiful  Defcription  of  the  Seafons, 

and  the  Similitude  feems  very  juft  and  natural. - But  now 

for  a  little  Philofophy ;  pray  let  me  fee,  by  the  Orrery,  how 
thofe  different  Seafons  are  brought  about  in  Nature. 

Cleon .  I  will,  immediately;  but,  previous  thereto,  you 
muft  obferve,  and  get  a  tolerable  good  Notion  of  the  following 

Particulars  — - Firjly  "I  hat  the  Motion  of  the  Earth  is  in 

the  Plane  of  the  Ecliptic',  that  therefore - Secondly ,  the 

Sun-beams  are  always  perpendicular  to  that  Part  of  the  Earth 
which  lies  under  the  Degree  of  the  Ecliptic  in  which  the  Sun  ap¬ 
pears  at  any  Time.  -  Thirdly ,  That  the  Axis  of  the 

Earth  is  not  perpendicular  to  the  Plane  of  the  Ecliptic ,  but  in¬ 
clined  thereto  in  an  Angle  of  66°  as  I  fhewed  you  in  the 

Sphere. -  Fourthly ,  That  the  Axis  of  the  Earth  keeps 

always  in  a  parallel  Pofttion,  or  points  always  towards  the  fame 
Parts  of  the  Heavens,  throughout  its  whole  annual  Courfe. 
- — — - —  Fifthly ,  That  the  Sun  being  at  fo  vaft  a  Diftance,  the 
Rays  which  fall  on  the  Earth  may  be  looked  upon  as  parallel 
among  themfelves  :  And,  Sixthly ,  That  only  one  Half  of  a 

Globe  can  be  enlightened  at  once  by  parallel  Rays. - —  Do 

you  think  you  underftand  me  a-right  ? 

Euphrof  I  believe  I  do  pretty  well,  by  what  you  have  before 
taught  me  ;  and  the  Manner  in  which  you  now  indicate  thefe 
Things. 

Cleon.  Well  then,  fince  the  Spring  is  the  moft  delightful 
and  primary  Seafon  of  the  Year,  we  will  begin  with  it ;  to  re- 
prefent  which,  you  fee,  I  place  the  Earth  in  the  Beginning  of 
Libra  and  then  the  Sun  will  appear  in  the  Beginning  of 

Arie s  which  being  the  Equinoctial  Point,  the  Sun  muft  for 

that  Day  equally  enlighten  all  Places  on  the  Earth,  from  Pole  to 
Pole  ;  and  to  make  this  Affair  as  clear  to  the  Eye,  as  it  is  in 

Nature,  you  fee  I  take  this  fmall,  wax  Taper,  and - fhut- 

ing  the  Windows  all  dole - I  put  it  into  this  little  brafs 

Cafe,  with  a  Convex  Glafs  in  the  Side ;  that  the  Light  may  go 

to  the  Earth  in  parallel  Rays - -  Then  I  fix  it  in  the  Place 

of  the  folar  Ball,  and - turning  the  Glafs  diredlv  to  the 

Earth, - - -  you  fee  that  Hemifphere  of  the  Earth  next  the 

Taper  enlightened, - — ~  th^  other  being  wholly  in  the  dark. 

Euphrof 
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Euphrof.  I  obferve  it  well ;  and  from  what  you  fhew’d  me 
on  the  Sphere ,  I  eafily  conceive,  as  the  Earth  revolves  about  its 
Axis,,  the  Days,  and  Nights  mu  ft  now  be  of  equal  Duration, 

.  -■  ■  ■  ■  ■  But,  pray,  when  do  you  put  the  Earth  in  Motion,  to 

1  obferve  the  Particularities  of  Seafons  ? 

Cleon .  Immediately ;  - - you  fee  it  begin  its  Courfe, 

j  proceeding  for  the  Summer  Seafon';  — —  for  fince,  now,  every 
Part  of  the  Earth,  equally  diftant  from  the  Equator,  on  either 
S  Side,  enjoys  equal  Intervals  of  the  Sun’s  Prefence  and  Abfence, 

3  the  Warmth  of  Heat  of  every  Clime  muft  now  be  at  a  Medium , 

]  or  in  a  mold  temperate  Degree,  and  therefore  will  be  produdfive 
3  of  all  the  Vegetation  of  Plants,  and  pleafant  Temperature  of 
i  Air,  that  any  Part  of  the  Earth  is  capable  of ;  which  Qualities, 
I  I  need  not  tell  you,  do  every  where  conftitute  the  Spring  5 
i  which  charming  Seafon  has  afforded  a  delightful  Theme  to  the 
:.l  Poets,  who  have  varioufly  defcribed  it.  Of  which  I  fhall  repeat 
jj  to  you  fome  choice  Specimens.  The  Firft  (hall  be  that  of 
3  Virgil. 


See  on  the  Shore  inhabits  purple  Springy 
IVhere  Nightingales  their  Love- feck  Ditties  fmg\ 

See  Meads  with  purling  Streams ,  with  Floivr's  the  Ground , 
The  Grottos  cool  with  Jhady  Poplars  crown'd , 

And  creeping  Vines  on  Arbours  weav  d  around . 

Eclogue  IX. 


d> 


Again  : 

When  Winter's  Rage  abates ,  when  chearful  Hours 
Awake  the  Springy  and  Spring  aivakes  the  Flow’rs  ; 

3Tis  then  the  Hills  with  plea fing  Shades  are  crown  d> 

And  Sleeps  are  fweeter  on  the  filken  Ground ; 

With  milder  Beams  the  Sun  fecurely  Jhines , 

Fat  are  the  Lambs ,  and  lufcious  are  the  Wines. 

But  his  mofl  beautiful,  and  grand  Defcription  of  this  Seafon 
is  in  the  following  Lines : 

The  Spring  adorns  the  Woodsy  renews  the  Leaves , 

^  The  Womb  of  Earth  the  genial  Seed  receives  i 

Gg  2 
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For  then  almighty  Jove  defcends  and  pours , 

Into  his  buxom  Bride ,  his  fruitful  Show*  rs ; 

And  mixing  his  large  Limbs  with  hers ,  he  feeds 
Her  Births  with  timely  Juice ,  and  fojlers  teeming  Seeds, 
Then  joyous  Birds  frequent  the  lonely  Grove , 

And  Beajls ,  by  Nature  flung,  renew  their  Love, 

Then  Fields  the  Blades  of  bury  d  Corn  difclofe ,  -* 

And  while  the  balmy  weflern  Spirit  blows ,  C 

Earth  to  the  Breath  her  Bofom  dares  expofe.  j 

With  kindly  Moiflure  then  the  Plants  abound , 

The  Grafs  fecurely  fprings  above  ihe  Ground : 

The  tender  Twig  floats  upwards  to  the  Skies , 

And  on  the  Faith  of  the  new  Sun  relies. 

The  fwerving  Vines  on  the  tall  Elms  prevail , 

Unhurt ,  by  Jouthern  Shoiu'rs ,  or  northern  Hail 
They  fpread  their  Gems ,  the  genial  Warmth  to  flare , 

And  boldly  trufl  their  Buds  in  open  Air. 

.  Jn  this  foft  Seafon  ( let  me  dare  to  flag)  % 

The  IForld  was  hatch'd  by  Heav'  n  s  imperial  King  £ 
jn  prime  of  all  the  Tear ,  and  Holidays  of  Spring.  ' 

Then  did  the  new  Creation  firji  appear , 

Nor  other  was  the  Tenor  of  the  Tear ; 

When  laughing  Heav'n  did  the  great  Birth  attend. 

And  eaflern  Winds  their  wint'ry  Breath  fufpend. 

Then  Sheep  firji  faw  the  Sun  in  open  Fields , 

And  favage  Beafls  were  fent  to  flock  the  Wilds  j 
And  golden  Stars  fiezv  up  to  light  the  Skies , 

And  Man  s  relentlejs  Race  from  flony  Quarries  rife . 

Nor  could  the  tender ,  new  Creation  bear 
Th'  exceffive  Heats ,  or  Coldnefs  of  the  Tear  ; 

But  chill'd  by  Winter ,  or  by  Summer  fir'd , 

The  middle  Temper  of  the  Spring  requir'd: 

When  Warmth  and  Mojlure  did  at  once  abound. 

And  Heav' n' s  Indulgence  brooded  on  the  Grcrnnd. 

Georg.  II. 

Among  numberlefs  Defcriptions  of  the  Moderns^  Mr.  Pope  has 
the  following  moil  delicate  one  : 
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In  that  f oft  Seafon ,  when  defending  Showers 
Call  forth  the  Greens ,  and  wake  the  riftng  Flowers  j 
When  opening  Buds  falute  the  welcome  Day, 

And  Earth  relenting ,  feels  the  genial  Ray . 

And  again, 

? Twas  now  the  Seafon ,  when  the  glorious  Sun 
His  heavenly  Progrefs  thro 9  the  T wins  had  run  $ 

And  Jove,  exalted ,  his  mild  Influence  yields , 

Fo  glad  the  Glebe ,  paint  the  flow' ry  Fields . 

Mr.  Fhompfon  has  made  this  Seafon  the  Subject  of  an  exqui- 
fite  Poem ;  in  which,  after  a  fhort  Invocation  or  figurative  Ad™ 

!  drefs  in  thefe  Words  - - 

Come ,  gentle  Spring,  ethereal  Mildness,  cojne , 

And from  the  Bofom  of  yon  dropping  Cloud , 

While  Mufic  wakes  around ,  veil'd  in  a  Show'r 
Of  fh ado  wing  Rofes ,  on  our  Plains  defcesid  — — — 

He  infcribes  the  Poem  ;  and  foon  after  begins  the  magnificent 
Defcription  thus- — - 

At  lafl  from  Aries  rolls  the  bounteous  Sun , 

And  the  bright  Bull  receives  him.  Then  no  more 
IF  expanflve  Atmofphere  is  cramp''  d  with  Cold , 

But  full  of  Lifey  and  vivifying  Soul, 

Lifts  the  light  Clouds  fib  lime,  and  fpreads  them  thin , 

Fleecy  a?id  white  o'er  all- fur  rounding  Heaven. 

Forth  fly  the  tepid  Airs ;  and  uncon  fin  d. 

Unbinding  Earth  the  moving  Softnefs  fir  ays. 

Joyous  tP  impatient  Hufbandman  perceives 

Relenting  Nature. - - 

!  \ 

* 

And  having  fung  the  Praifes  of  the  Plough ,  he  confiders  the 
delightful  Effects  of  this  Seafon  on  vegetative  Nature . 

Nor  thro '  the  lenient  Air  alone ,  this  Change 
Delicious  breaths ,  the  penetrative  Sun, 

His  Force  deep -darting  to  the  dark  Retreat 
Of  Vegetation,  fets  the  fleaming  Pow'r 

At 
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At  larve  to  wander  o'er  the  verdant  Earth , 

O 

In  various  Hues ,  but  chiefly  thee,  gay  green  ! 

Thou  f mi  ling  Nature's  univerfal  Robe  ! 

United  Light  and  Shade  !  where  the  Sight  dwells 
With  growing  Strength ,  and  ever -new  Delight  ! 

From  the  moijl  Meadow  to  the  brown-brow' d  Hill , 

Led  by  the  Breeze,  the  vivid  Verdure  runs 
And  [wells,  and  deepens  to  the  cherifh' d  Eye. 

Having  beautifully  defcribed  the  Vegetation  and  wond’rous 
Growth  of  all  Kinds  of  Plants;  he  next  defcants  on  the  Influ¬ 
ence  of  the  Spring  on  animated  Bodies,  and  fiift  on  th z  feathered 
Kind. 

f  ■  t 

Lend  me  your  Song ,  ye  Nightingales  !  0  pour 
T he  mazy  running  Soul  of  Melody 
Into  my  varied  Verfe  !  while  I  deduce. 

From  the  firjl  Note  the  hollow  Cuckoo  fings. 

The  fymphony  of  Spring ,  and  touch  a  Theme 
/  Unknown  to  Fame,  the  Pafjion  of  the  Groves. 

Juft  as  the  Spirit  of  Love  is  [ent  abroad, 

Warm  thro '  the  vital  Air,  and  on  their  Hearts 
Harmonious  feizes ,  the  gay  Troops  begin. 

In  gallant  Thought,  to  plume  the  painted  wing  ; 

And  try  again  the  long-forgotten  Strain, 

At  firft,  faint  warbled,  but  no  fooner  grows 
The  foft  Infufm  prevalent  and  wide. 

Than,  all  alive,  at  once  their  Joy  o'  erf ows 
In  Mufick  unconfln  d.  Up  fprings  the  Lark, 

Shrill-voic  d,  and  loud  the  MeJJenger  of  Morn  ; 

E'er  yet  the  Shadows  fly,  he  mounted  fings 
Amid  the  dawning  Clouds,  and  from  their  Haunts 
Calls  up  the  tuneful  Nations.  Every  Copfe 
Thick- wave,  omd  Tree  irregular,  and  Bufh 
Bending  with  dewy  Moiflure,  o'er  the  Heads 
Of  the  coy  Chorillers  that  lodge  within 
Are  prodigal  of  Harmony. 

It  would  be  tedious  to  purfue  him  thro’  all  his  fine  Reflections 
on  the  vernal  Seafon,  and  its  agreeable  and  beneficent  Effects  on 

all  the  World. - 1  fear  I  have  tired  your  Patience  already; 

but, 
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but,  my  dear  Eupbrofyne ,  I  know  you’ll  forgive  a  Digrefiion  of 
this  Kind,  were  it  much  longer,  in  Complaifance  to  the  Mufes, 
Euphrof.  I  hear  you  with  equal  Patience  and  Pleafure.  — 

This  happy  Seafon  can’t  he  too  much  extolled. - But,  fee, 

the  Earth  is  moved  far  on ;  the  Spring  beginc  to  give  Way  to 
Summer,  which  I  fuppofe  wifi  here  fucceed,  as  it  does  in  Na¬ 
ture. 

Cleon.  In  the  very  fame  Manner.  As  the  Middle  of  the 
Spring  Seafon  is  about  the  20th  of  March ,  when  the  Sun  (S) 

[  appears  in  the  Beginning  of  Aries  (<y) ;  fo  about  the  Beginning 
t|  of  May ,  the  Spring  ends,  and  the  Summer  Seafon  commences, 
j  which  we  will  next  contemplate  on  the  Orrery. 


DIALOGUE  X. 

Of  S  UMME  R. 

Eupbrofyne. 

TMIE  Earth  being  near  advanced  to  Capricorn  (>f)  jfhews 
,  the  Serenity  of  Spring  is  part,  and  the  near  Approach 

of  Summer. - But  fince  the  Earth  is  ftill  at  the  fame 

Diftance  from  the  Body  of  the  Sun,  I  can’t  rightly  conceive 
how  it  comes  to  pafs,  that  the  Sun-beams  are  fo  much  hotter 
than  at  other  Times. 

Cleon.  To  explain  that  is  one  great  Defign  of  the  Orrery. — 
In  order  to  which,  you  muff  confider,  and  underftand,  that  the 
principal  Character  iff  ics  of  Summer  are  two ,  viz.  (1.)  The  Days 
are  then  longejl ;  and  { 2.)  The  Heat  is  mojl  intenfe.  How  thev 
Days  are  now  longed:,  I  {hall  explain  to  you  at  large,  after  we 
;  have  done  with  the  Seafons.  —  I  fhall  now  only  fhew  you  why 
1  the  Heat  is  greater  with  us  than  at  any  other  Time  of  the  Year. 
Euphrof.  Why#do  you  fay,  with  us ,  fo  emphatically,  Clec~ 
nicus  ? 

Cleon.  Becaufe,  with  refpedl  to  the  Earth  in  general,  the 
Sun’s  Pleat  is  nearly  always  the  fame  ;  but  greater  or  Idler  on¬ 
ly  in  regard  of  fome  particular  Place  at  fome  certain  Seafons 

of 
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of  the  Year,  as  with  us  when  the  Sun  appears  in  Cancer  (gs  )  % 
for  at  that  very  Time  it  is  coldeft.in  fome  other  Part  of  the  Earth. 

Euphrof  But  what  I  want  to  know  is,  how  it  comes  to 
pafs,  that  it  is  fometimes  very  hot,  and  fometimes  very  cokb  at 
different  Times  of  the  Year  in  the  fame  Place  ? 

Cleon.  The  Reafon  of  that  will  eafily  be  underflood,  if  you 
remember  what  I  obferved  to  you  about  the  Axis  of  the  Earth 
(N  Sj  not  being  perpendicular  to  the  Plane  of  the  Ecliptic  (or) 
but  inclined  thereto ;  and  alfo,  that  the  Earth  fo  moves  as  al¬ 
ways  to  have  its  Axis  parallel  to  itfelf,  or  pointing  to  the  fame 
Part  of  the  Heavens. 

Euphrof.  I  remember  that  very  well,  and  —  now  I  look  on 
the  Earth,  I  readily  fee  what  follows,  viz .  the  North  Pole  (N), 
by  this  Inclination  of  its  Axis,  is  carried  more  and  more  to-, 
wards  the  Sun,  as  it  arrives  nearer  and  nearer  to  the  Beginning 
of  Capricorn  (vy). - - 

Cleon.  V ery  good,  my  Euphrofyne  \  and  when  it  comes  there, 
you  will  obferve,  that  all  the  Places  of  the  Earth  which  have 
North  Latitude  are  turned  more  drredlly  towards  the  Sun  than 
when  in  its  firfl  Pofition  in  the  Spring.  And,  confequently, 
the  more  diredlly  the  Sun’s  Rays  fall  on  any  Part,  the  thicker 
or  den/er  they  will  be,  and  therefore,  fo  much  the  hotter.  Thus, 
for  Example,  fuppofe  a  Parcel  of  Rays,  abed ,  fall  diredlly,  or 
perpendicularly  on  any  Plane,  A  B,  and  obliquely  on  another 
Plane,  A  C,  ’tis  evident,  they  will  take  up  a  fmaller  Space,  c  dy 
in  the  former,  than  ef. \  in  the  latter  ;  and  fo  their  Adlion,  i.  e» 
their  Heat  would  be  much  greater  in  the  lefler  Space  c  d ,  than  in 
the  larger  e  f ;  and  if,  inflead  of  Lines,  we  fuppofe  c  d  and  ef  to 
be  the  Diameters  of  Surfaces,  then  the  Heat  on  thofe  Surfaces 
will  be  inverfely  as  the  Squares  of  the  Diameter,  viz.  as  the 
Square  of  ef  to  the  Square  of  c  d.  And  this  would  be  the 
Cafe  with  refpedl  to  the  Inhabitants  of  the  Earth,  if  we  were 
to  regard  the  Sun’s  Rays  only ;  but,  as  I  faid,  the  greater 
Length  of  Day  contributes  to  augment  the  Heat :  And  more¬ 
over,  another  Reafon  which  I  have  not  before  mentioned,  is, 
that  the  Rays  do  now  pafs  through  a  far  lefs  Portion  of  the 
Atmofphere,  and  therefore,  are  not  fo  much  refradted  and 
weakened  by  it,  as  when  they  fall  more  obliquely  on  the  Earth, 
and  fo  pafs  thro’  a  greater  Part  of  it. 
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Euphrof.  When  you  talk  of  the  Atmofphere,  you  go  a  little 
i  out  of  my  Depth,  Cleonicus  ;  pray,  explain  that  a  little  farther 
:  to  me. 

Cleon.  I  will.  The  Earth  is  furrounded  on  all  Parts  by  a 
I  Body  of  Air  of  a  fpherical  Form  to  a  certain  Height  (which  I  have 
:  reprefented  by  the  dotted  Circumference  about  the  Figure  of  the 
|  Earth  in  this  little  Scheme,  for  Uluftration  Sake)  this  Body  of 
1  Air  being  filled  with  watry,  &c.  Particles,  exhaled  from  the 
!  Earth,  occafions  the  Sun’s  Rays,  in  palling  thro’  it,  to  be  va¬ 
il  rioully  refracted,  and  blended  thro’  its  Subftance,  and  the  more 

<  fo,  the  more  obliquely  they  are  received  by  it ;  and  confequently, 
jj  the  more  their  Action  or  Effedt  is  weakened  and  abated  on  the 
4  Surface  of  the  Earth. 

Euphrof.  Pray  give  me  an  Example  of  this,  Cleonicus ;  I  (hall 
t  then  better  apprehend  you. 

Cleon.  Y ou  fee  the  Earth  is  now  juft  arrived  to  the  f  HI  Scru- 
1!  pie  of  Capricon  (T/f )  where  it  has  the  fame  Pofition,  with  Regard 

4  to  the  Sun,  as  the  Figure  thereof  has  in  this  Scheme.  At  this 
Time  the  Days  are  longeft,  and  the  Sun’s  Rays  fall  moftdiredfc 

cupon  us,  and  therefore  are  ftrongeft  in  their  immediate  Effedis, 
l|  and  therefore,  this  is  the  Middle  of  Summer ,  which  you  fee  hap¬ 
pens  about  the  nth  of  June  ;  for  againft  that  Day  the  Earth 

<  now  Hands  in  the  Orrery. 

Euphrof  I  fee  it  does  ;  and  had  you  not  better  Hop  it  there 
1  for  feme  Time  ? 

Cleon .  Yes,  I  intend  it.  — - -  Obferve,  in  the  Scheme, 

)  the  Situation  of  the  City  of  London  L,  the  Pofition  of  the 
[Earth,  you  fee,  at  this  Time  turns  all  the  Northern  Hemif- 
phere  (Q_N  AS)  as  much  towards  the  Sun  as  they  can  be,  and 
more  than  at  any  other  Time  of  the  Year;  and  confequently, 

5  the  Sun’s  Rays  fall  on  this  Metropolis,  at  this  Time,  more  di- 
iredfly  than  at  any  other;  and  their  Palfage  thro’  the  Atmof¬ 
phere  (O  L)  the  {liorteH  of  all.  And  therefore  all  Things  con- 
fpire  to  make  this  the  warmeft,  and  moft  lightfome  Seafon  of  the 

Wear  with  us. 

Euphrof  You  have  made  the  Matter  fo  plain,  that  I  ftiould 

:  be  dull  not  to  underhand  it  tolerably  well. — - And  I  further 

i  obferve,  that  in  th>  Pofition  of  the  Earth,  all  the  Southern 
:  Hemifphere  (QJS  JE)  is  turned  as  much  away  from  the  Sun  as 

H  h  can 
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can  be;  and  fo,  I  prefume,  it  mull  be  Winter  with  all  thofe 
who  live  in  Southern  Latitude,  at  this  prefent  Time.  — - 

Clem,  You  judge  very  right;  for  fuppofe  the  Place  M  hath 
its  South  Latitude  QJVI  equal  to  the  North  Latitude  of  London 
QgL;  the  Days  will  there  he  the  fhorteil:,  the  Sun’s  Rays  will 
fall  on  it  mold  obliquely,  and  their  PalTage  thro’  the  Atmofphere 
(XM)  will  then  be  greateft  of  all  ;  and  confequently,  every 
Thing  there  combines  to  make  it  the  coldefl  Seafon  of  the  Year; 
L  e.  their  Winter  ;  all  which  is,  I  think,  evident  from  the 
Scheme. 

E  up  hr  of.  It  is  fo ;  and  I  never  confidered  ’till  now,  that 
when  it  is  Summer  in  one  Part  of  the  Earthy  it  is  Winter  in  that 
which  is  equally  dif  ant  from  the  Equator  on  the  other  Side. 

Cleon.  I  am  glad  to  fee  you  apprehend  it  now  ;  for  that  is  in¬ 
deed  the  Cafe;  and  thus,  I  think,  you  have  as  compleatan Idea 
of  the  Reafons  of  the  Summer- Seafon,  as  at  prefent  I  can  give 
you ;  tho’  I  may  have  Occafion  hereafter  to  fay  fomething  fur¬ 
ther  on  this  Head.  One  Thing  yet  remains,  and  that  is,  to 
fhew  you  what  Parts  of  the  Earth  participate  of  the  Sun’s  Light 
and  Heat,  and  which  are  excluded  from  it,  in  the  prefent  Situa¬ 
tion  thereof.  For  it  is  not  now,  as  in  the  Spring,  when  all  the 
Earth  received  the  enlivening  Influences  of  the  Sun-beams  in 
the  Space  of  24  Hours,  and  had  an  equal  Share  of  his  Abfence  ; 
but  now  fome  Parts  enjoy  continual  Day ,  while  others  are  over¬ 
whelmed  in  Darknefs  of  equal  Duration. 

Euphrof  This,  I  fuppofe,  you  can  fhew  by  the  Taper  and 
darkened  Room ,  as  before. 

Cleon.  Yes,  my  Euphrofyne ; - I’ll  fliut  the  Windows  — 

and  fetting  the  Candle  in  the  Place  of  the  Sun,  that  the  Light 

may  fall  on  the  Earth — —  I  put  the  Machine  in  Motion, - 

and  you  fee  the  Parts  of  the  Terrella  illuminated ,  either  wholly ^ 
or  in  Part ,  or  not  at  all ,  in  every  diurnal  Rotation  about  its 
Axis. 

Euphrof  I  do;  and  it  is  very  curious  to  behold  ! - 1 

fee  all  the  Parts  about  the  North  Pole  (N)  as  far  as  the  Artie 
Circle'  (ah)  conftantly  enlightened  during  the  whole  Rotation. 
— — — —  On  the  contrary,  Iobferve  all  the  Parts  about  the  South 

Pole,  to  the  Antartic  Circle  (c  d),  are  wholly  in  the  dark - — 

while  all  other  Parts  of  the  Earth,  the  nearer  they  are  to  the 

North 
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North  Pole,  or  rather  the  Artie  Circle  (a  b )9  the  more  they  fhare 
of  the  Surf*  Light,  in  each  Revolution  of  the  Earth. 

Cleon .  Your  Obfervations  are  all  very  juft*,  and  take  in  aJ- 
moft  all  I  intended  ;  — —  but  farther,  you  fee,  that,  as  the 
Earth  advances  in  her  annual  Orbit  from  Capricorn  toward® 

:  Aries  (cy»),  the  North  Pole  (N)  recedes  from  the  Sun;  and 
i  leaves,  by  Degrees,  thofe  Places  within  the  Artie  Circle  (ab) 
i  remoteft  from  the  Polar  Point,  to  lhare  a  Part  of  the  Night;  and 
j  the  more  largely  fo,  as  they  are  more  remote  from  the  Pole  N. 

Euphrof  Yes,  all  this  1  fee,  Cleonlcus ,  with  infinite  Plea- 
I  fure.  — — —And  farther  obferve,  that  the  fame  Parts  about  the 
ij  South  Pole  (A)  which  before  lay  obfeured  in  Night,  are  in  the 
i  fame  Manner  reftored  by  Degrees  to  cherifhing  Light  and  Day, 

Cleon.  I  do  adore  you,  my  Euphrofyne ,  without  a  Compli¬ 
es  ment,  fuch  is  your  Perfpicuity,  that  nothing  1  know  of  worthy 
Notice,  has  efcaped  your  Eye,  in  Relation  to  this  Sealibn,  and 
r  the  Phenomena  thereof,  by  the  Orrery.— — —We  will  now 
I  ao;ain  throw  open  the  Windows,  and  reftore  Phoebus  to  his  cen~ 
I  tral  Throne,  that  he  may  again  prelide  o’er  the  moving  Orbs  of 
i  the  Syftem.  — — — —The  Earth  keeps  journeying  on;- — — — 

ij  foe  is  now  got  near  the  Beginning  of  Aquarius  (£?)  - and 

I  the  Summer  declines  towards  Autumn. 

Euphrof.  What  Time  do  you  fuppofe  the  Summer  to  end, 
'!  and  Autumn  begin  ? 

Cleon.  About  the  Beginning  of  Augufi  ;  when  the  Sun  ap- 

I  pears  about  the  Middle  of  Leo  ( SI ),  and  the  Earth  is  in  the  Mid- 
si  die  of  Aquarius ,  where  in  a  few  Minutes  you  will  fee  her. 

Euphrof  If  the  Summer  expires  about  Augufi ,  how  comes  it 
i  to  pafs,  that  that  is,  for  the  moft  Part,  the  hotted  Month  in  the 
*  Year? 

Cleon.  You  may  conceive  the  Reafon  of  that  after  this  Man- 

II  ner  :  During  the  Summer  Months,  the  Days,  being  longer  than 
the  Nights,  pour  more  Rays,  or  Heat  upon  the  Earth,  than  the 

IrjColdnefs  of  the  Nights  can  extinguifh;  and  therefore,  there 
will  every  Day  be  an  Excefs  of  Heat  remaining  in  the  Earth ; 

I  and  this  being  every  Day  augmented  thro’  the  whole  Summer, 

.  mull  be  very  confiderable*?ft  the  latter  End  ;  when  the  Earth  will 
be  heated,  not  only  by  the  Sun-beams  falling  on  it,  but  alio  by 
I:  thofe  which  remain  in  it  in  great  Quantity,  the  Forces  of 

Hh  2  '  both 
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both  which  conjoined,  produce  thofe  almoil  infupportable,  fultry 
Heats,  which  ufherinthe  Autumn. 

Euphrof.  What  you  fay,  Cleonicus ,  feems  very  confonant  to 
Rea  Ton  ;  and  now  I  have  a  much  more  extenfive  and  rational 
Idea  of  this  Seafon,  and  its  various  Qualities  than  I  had  before, 

—  - ’  Pis  true,  the  Summer  Heat  is  fo  exceflive,  as  makes  it, 

in  Point  of  Pleafure,  yield  to  the  Spring.  — ■ - 

Cleon.  Yes  it  does  fo;  but  even  thofe  intenfe  Heats,  which 
to  us  are  irkfome  and  almod:  unfufFerable,  are  in  Nature  as  be¬ 
neficial  and  neceflary  as  the  Temperament  of  any  other  Seafon: 
For  hereby  all  the  Flowers.  Fruits,  and  Seeds  of  f  rees  and 
Plants,  in  every  Clime,  are  brought  to  Maturity  and  Perfection, 

—  - But  the  fpecial  Advantages  of  this,  as  well  as  the  other 

Seafons,  are  mod:  beautifully  defended  by  the  Poets.  ~ - - — - 

Thus  Sir  Richard  Blackmore : 

The  Heats  of  Summer  Benefits  produce , 

Of  equal  Number  and  of  equal  Uje. 

The  Sprouting  Births  and  beauteous  vernal  Bloom , 

By  wa>  mer  Rays  to  ripe  Perfection  come  ; 

Th'  aujlere  and  ponderous  Juices  they  fublime , 

Make  them  ajeend  the  porous  Soil ,  and  climb  C 

The  Orange  Tree,  the  Citron ,  and  the  Lime:  J 

Which ,  drank  in  Plenty  by  the  thirjly  Root , 

Break  forth  in  painted  Floiuers  and  golden  Fruit. 

They  explicate  the  Leaves ,  and  ripen  Food 
For  the  Silk  labourers  of  the  Mulb'ry  Wood: 

And  the  fuueet  Liquor  on  the  Cane  bejlow , 

From  which  prepar  d  the  lujeious  Sugars  flow  : 

With  generous  Juice  enrich  the  fpr ending  Finey 
And  in  the  Grape  digeft  the  fprightly  Wine. 

The  fragrant  Trees ,  which  grow  by  Indian  Floods , 

And  in  Arabia’;  aromatic  Woods , 

Owe  all  their  Spices  to  the  Summer' s  Heat , 

Their  gummy  Tears ,  and  odorif'rous  Sweat. 

IJow  the  bright  Sun  compacts  the  precious  Stone9 
Imparting  radiant  Lujlre ,  like  his  own  : 

He  tinCtures  Rubies  with  their  rofy  Huey 
And  on  the  Saphire  fpreads  a  heav'nly  blue \ 

For\ 
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For  the  proud  Monarch's  dazzling  Crown  prepares 
Rich ,  orient  Pearly  and  adamantine  Stars. 

Creation,  Lib.  il. 

And  Mr-.  Fhompfon ,  in  his  admirable  Poem : 

When  the  hr  ght  Virgin  gives  the  beauteous  Days , 

And  Libra  weighs  in  equal  Scales  the  Tear  \ 

From  Heav  n  s  high  Cope ,  the  fierce  Effulgence  Jhook , 

Of  parting  Summer ,  a  jeiener  Blue , 

With  golden  Light  irradiate ,  wide  invejls 
The  happy  World.  Attemper7 d  Suns  arifie. 

Sweet-beam  d,  and  fhedding  oft  thro 7  lucid  Clouds 
A  pleafing  Calm  ;  while  broad,  and  brown,  below. 
Unbounded  Harvejls  hang  the  heavy  Head. 

Rich ,  felent ,  deep,  they  ft  and  ;  for  not  a  Gale 
Rolls  its  light  Billows  o'er  the  bending  Plain ; 

A  Calm  of  Plenty  f  ’ till  the  ruffed  Air 

Falls  from  its  Poize ,  and  gives  the  Breeze  to  blow . 

Rent  is  the  fleecy  Mantle  of  the  Sky  ; 

7  he  Clouds  fly  different ,  and  the  fuddenSun, 

By  Fits  effulgent ,  gilds  th 7  illumin'd  Field , 

And  black  by  Fits  the  Shadows  J weep  along. 

A gayly  checker' d,  wide  extended  View, 

Far  as  the  ciri  ling  Eye  can  fhoot  around , 

Convolv' d,  and  toffing  in  a  Flood  of  Corn. 


DIALOGUE  XL 

0/  A  U  T  U  M  N. 

Euphrof. 

|  Think  we  have  had  a  very  pleafing  Speculation  on  the  two 
-*■  firft  Seafons,  Spring  and  Summer  ;  and  they  fucceed  fo  fail 
in  this  Machine,  that  Autumn  is  already  very  far  advanced  upon 
us,  the  Earth  being  fume  Degrees  in  Plfices  (x)* - 


Cleon . 
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Cleon.  Yes,  the  Days  now  grow  fhorter,  and  the  Nights 
lengthen ;  the  Parts  towards  the  North  Pole,  and  within  the 
ArtfPic  Circle,  are  now  carried  farther  and  farther  from  the  Sun, 
as  thofe,  towards  and  about  the  South  Pole,  are  turned  more  and 
more  to  its  Beams.  And  thus,  with  the  former,  the  Summer- 
Heats,  as -with  the  latter,  the  Winter-Colds  abate,  and  Nature 
is  again  reftored  to  an  Equilibrium ,  or  a  due  and  equal  Diffri- 
bution  of  Light,  and  Heat  ;  Day  and  Night,  to  all  Parts  of 
the  Earth  equally  diftant  from  the  Equator ,  on  each  bide.  And 
this  obtains,  when  the  Earth  enters  Aries  (cy>j,  or  the  Sun  is 
feen  in  Libra  (=0=). 

Euphrof.  Tho*  there  be  an  Equality  of  Days  and  Nights, 
&c.  in  Autumn ,  as  in  the  Spiking  ;  yet  it  is  not  near  fo  pleafant  a 
Seafon.  The  Trees  and  Fields  are  then  green  and  blooming  ; 
now  brown  and  fading.  Nature  Teems  now  fickening,  and  di  aw¬ 
ing  towards  its  DiiTolution  ;  but  then  revived  and  regenerated  in 
its  various  Produce.  Yet  I  can’t  (ay,  but  Autumn  has  its  Plea- 
fures  too  ;  the  Harveft-Fields  of  ripened  Grain,  the  Labourers 
performing  their  feveral  Talks  therein,  the  autumnal  Seafons  of 
Ploughing  and  Sowing,  and  various  other  Things,  make  rural 

Scenes  delightful  at  this  Seafon.  — - 1  am  greatly  delighted 

with  Homer's  beautiful  Defcription  of  the  Harvest-Field  — 

Another  Field  rofe  high  with  waving  Grain  ; 

With  bended  Sickles  jland  the  Reaper-train  : 

Here  Jlretch'd  in  Pranks  the  leveled  Swarths  are  founds 
Sheaves  heap' d  on  Sheaves ,  here  thicken  up  the  Ground . 
With  j weeping  Stroke  the  Mowers  Jlrow  the  Lands  -3 
The  Gath' revs  follow ,  and  collect  in  Bands ; 

And  la  ft,  the  Children ,  in  whofe  Anns  are  borne 
(Too  jhort  to  gripe  them )  the  brown  Sheaves  of  Corn. 

The  ruf  ic  Monarch  of  the  Field  dejcrics. 

With  ftlent  Glee ,  the  Heaps  around  him  rife . 

A  ready  Banquet  on  the  Turf  is  laid , 

Beneath  an  ample  Oak's  expanded  Shade’, 

The  ViFtim  ox  the  furdy  Youth  prepare  ; 

The  Reaper' s  due  Repaft,  the  Womens  Care. 
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And  of  the  Vintage - 

Next,  ripe  in  yellow  Gold ',  a  Vineyard  Jinnee, 

Bent  with  the  pond' rous  Harveft  of  its  Vines  $ 

A  deeper  Dye  the  dangling  Clujlers  Jhow , 

And  curd'd  on  fiver  Props ,  in  Order  glow  : 

A  darker  Metal  mix'd,  intrench'd  the  Place , 

And  Pales  of  glitt'ring  Tin  th ’  Enclofure  grace* 

To  this,  one  Path-way  gently -winding  leads. 

Where  march  a  Train  with  Bajkets  on  their  Heads . 

( Fair  Maids  and  blooming  Youths )  that  f mi  ling  bear 
The  pimple  Produkl  of  th 9  autumnal  Year. 

To  thefe  a  Youth  awakes  the  warbling  Strings, 

Whofe  tender  Lay  the  Fate  of  Linus  fings  ; 

In  meajurd  Dance  behind  him  move  the  Train , 

Tune  foft  the  Voice,  and  anfwer  to  the  Strain . 

And  that  of  Plowing  feems  to  be  admirably  fine. 

1  A  Field  deep  furrovS d  next  the  God  defign'd , 

The  third  Time  labour'd  by  the  jweating  Hind  : 

The  Joining  Shares  full  many  Plowmen  guide. 

And  turn  their  crooked  Yokes  on  either  Side, 

Still  as  at  either  End  they  wheel  around. 

The  Majler  meets  them  with  his  Goblet  crovjn' d ; 

The  hearty  Draught  rewards,  renews  their  Toil ; 

Then  back  the  turning  Plough-fhares  cleave  the  Soil : 

Behind ,  the  riftng  Earth  in  Ridges  roll'd , 

And jable  look'd,  tho'  form' d  of  molten  Gold. 

Pope’s  Homer,  B.  XVIII. 

Cleon.  The  Lines  you  repeat,  are  the  moil  beautiful  Part  of 
Homer's  Defcription  of  Rural  Life.  -* — — —  The  autumnal  Sea- 
Jon  is  the  chiefell  Time  of  Adtion  abroad.  And  hence  the  Po¬ 
ets,  fince  Homer,  have  always  made  the  Labours  of  the  Har- 
vefi:  the  chief  Theme  of  their  Lays,  whenever  this  Seafon  has 
been  their  Subject. - -  Thus  Sir  Richard Blackmore  : 
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Next  Autumn ,  when  the  Suns  withdrawing  Ray 
The  Night  enlarge s>  and  contracts  the  Day , 

To  croivn  his  Labour  to  the  Farmer  yields 
The  Yellow  Treafures  of  his  fruitful  Fields ; 

Ripens  the  HarveJls  for  the  crooked  Steel, 

[While  bending  Stalks  the  rural  Weapon  feel ) 

The  fragrant  Fruit  for  the  nice  Palate  fits , 

And  to  the  Prefs  the  Jwelling  Grape  Jubmits. 

Creation,  B.  II. 

Virgil ,  from  the  various  Incidents  of  this  Seafon,  gives  many 
lingular  and  notable  Epithets  thereto ;  thus,  addreffing  his  2d 
Georgic  to  Bacchus ,  he  fays, 

To  thee  his  Joys  the  Jolly  Autumn  owes , 

When  the  fermenting  Juice  the  Vat  overflows. 

In  another  Place,  on  Account  of  the  Vintage  at  this  Time  of 
the  Year,  he  calls  it  the  Vine-leav’ d  Autumn  and  becaufe  the 
*Sun  now  enters  Libray  or  the  Balance,  he  makes  Autumn  weigh 
the  Year. 

Now  fitng  we flormy  Stars ,  when  Autumn  weighs  ~ 

The  Year ,  and  adds  to  Nights ,  and Jhortens  Days  ;  t 

And  Suns  declining  Jhine  with  feeble  Rays.  Geor.  B.  I.  J 

Laftly,  he  calls  Autumn  the  Evening  of  the  Year ;  as  if  Spring 
and  Summer  were  the  Morning  and  Noon-,  and  Winter  the  Night 
thereof. 

. ■■■•  The  Evening  of  the  Year ; 

When  Woods ,  with  Juniper  and  Chefnuts  crown' d. 

With  falling  Fruits  and  Berries  paint  the  Ground ;  C 

And  lavijh  A'ature  laughs ,  and Jirews  her  Stores  around.  3 

Euphrof.  This  Seafon  of  the  Year,  I  think,  is  remarkable 
upon  fome  other  Accounts ;  for  Inftance,  the  Harvejl  Moon , 
which  I  have  heard  much  Talk  of,  but  Ihould  be  glad  to  know 
the  Reafon  of  it  better  than  I  do  :  Can  you  explain  it,  CleonicusP 

Cleon . 


*  Autumnus  pampineus. 
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Cleon .  That  which  is  called  the  Harvejl^  or  Shepherd’ s  Mo ony 
is  a  very  confiderable  Phenomenon ;  but  I  chufe  to  defer  the  Ex¬ 
plication  of  it  ’till  we  come  to  the  Ufe  of  the  Celejhal  Globe , 
where  it  will  be  much  eafier  understood  than  by  the  Orrery. 

Euphrof.  I  am  obliged  to  you,  Cleonicus. - Is  there  any 

Thing  more  to  be  noticed  at  this  Seafon  of  the  Year?  For  I 
Would  not  tire  you  with  Impertinencies. 

Cleon.  I  need  not  obferve  to  you,  that  the  Ancients  made 
much  more  ado  about  this  Seafon  of  the  Year  than  we  in  this 
Age.  They  had  now  their  Feltivals  of  Bacchus  and  Pomona , 
the  Deities  of  their  Vintage  and  Orchards  ;  and  their  extrava¬ 
gant  Mirth,  Rejoicings,  and  Revels,  on  thefe  Gccafions, 
ought  rather  to  be  fuppreffed,  than  related  to  the  Difgrace  of 
our  Species.  And  it  were  to  be  wifhed,  indeed,  that  the  Har- 
veil- Populace  of  the  prefent  Age  were  more  fenfible  of  the  Dig¬ 
nity  of  human  Nature  ;  for  they  would  then  not  debafe  it  fo 
much  as  they  do,  by  fome  of  their  antique  and  ridiculous  Cuf- 
toms  at  this  Seafon  of  the  Year  in  many  Parts  of  England.  - — — - 
But  wefhall  dwell  no  longer  on  this  difagreeable  Topic. 


D  I  A  L  O  G  U  E  XII. 

Of  W  I  N  T  E  R. 

Cleonicus. 

,  .i 

YO  U  now  obferve,  my  Euphrofyne,  the  Autumnal  Seafon  is 
over,  in  the  Orrery^  and  the  Winter  begins  ;  which  brings 
i  on  the  cold  Conclufionof  the  Year. 

Euphrof  I  can  fcarce  help  fhuddering  at  the  Mention  of 
i!  Winter;  and  methinks,  the  northern  Parts  of  the  Globe  feern 
ij  to  enter  upon  a  horrid  State  — - — -  Gloom  and  Darknefs  are  now 
:  their  Portion ---------  They  are  turning  farther  and  farther  from 

the  Sun,  which  now  begins  to  chear  the  inferior  Regions  of 

the  Earth.  — - -  How  difmal  is  the  Face  of  Winter,  even  in 

Machinery  ! 

I  i  Cleon . 
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Cleon .  A  heavy  and  dreary  Seafon,  indeed  !  The  Sun,  as 
the  Earth  moves  towards  Cancer  (2s),  declines  from  its  meridian 
Height,  and  the  Polar  Parts  go  gradually  into  Darknefs;  till  at 
length,  when  the  Earth  is  got  to  Cancer  (2s),  the  northern  fri¬ 
gid  Zone  will  be  over-whelmed  in  Obfcurity,  like  that  of  the 
Evening  Twilight. 

Euphrof.  So  I  obferve. - And  at  the  fame  Time,  I  fee 

the  fouthern  Pole,  and  its  Regions,  become  more  and  more  il¬ 
luminated  y  and  when  the  Sun  has  reached  Cancer ,  I  fuppofe 
the  whole  polar  Circle  will  enjoy  its  Light  uninterruptedly  for  a 
While. 

Cleon.  It  will  fo  for  one  Day ;  and  then  the  Sun  will  be¬ 
gin  to  leave  the  Pole,  and  the  Parts- about  it  by  Degrees. - 

Thus  all  Things  will  appear  reverfe  to  what  they  wrere  in  the 

Summer  Seafon. - The  Days  are  ihort,  and  the  Nights 

long  ;  which  you  plainly  difeern  by  the  northern  Parallels  con¬ 
tinuing  but  a  fhort  Firne  in  the  Light,  or  illumined  Hemifphere, 
and  a  much  longer  Time  in  the  Dark  one. - —  And  there¬ 

fore,  by  a  natural  Confequence,  the  Cold  mull:  greatly  increafe 
in  all  north  Latitudes,  and  this,  together  with  the  Shortnefs  of 
Days,  conftitute  the  Nature  of  this  Seafon,  and  make  what  we  call 
Winter  ;  which  is  one  great  Caufe  of  the  encreafing  Coldnefs  of 
this  Seafon. 

Euphrof.  You  have  already  taught  me  to  underfland,  that  as 
the  Sun’s  Rays  falling  more  diredlly  on  us  in  Summer  helped  to 
augment  the  Heat  of  that  Seafon  ;  fo  his  Rays  falling  now 
more  obliquely  on  our  Parallel,  and  all  the  northern  ones,  con¬ 
duce  to  increafe  the  Cold,  and  render  it  more  intenfe.* 

Cleon.  Very  good,  you  remember  and  apprehend  the  Thing 

well.- - But  fee,  the  Earth  has  now  reached  the  critical 

*  Point, 

*  The  Reader,  by  calling  his  Eye  on  the  Diagram  in  Plate  XXIV, 
will  fee  an  exaft  and  natural  Reprefentation  of  the  Earth  in  its  Win¬ 
ter-Situation  in  the  Orrery,  and  fuch  as  it  really  has  in  its  Orbit, 
with  refpeft  to  the  Sun,  in  the  Middle  of  Winter;  from  whence  as 
eafy  an  Idea  of  the  concurring  Caufes  of  Cold  in  this  Seafon  may  be 
colle&ed,  as  from  a  View  of  the  Earth  itfelf  in  the  Machine  ;  and  in¬ 
deed  there  is  no  other  Way  by  which  this  important  Affair  can  be  fo 
juffly  and  naturally  reprefented  to  the  Underflanding.  I  hope  no  one 
will  think  he  has  too  much  Afiiflance  in  a  Matter  fo  little  underflood, 
as  the  Rationale  of  the.  Secfons. 
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Point,  I  mean  the  Beginning  of  Cancer , - —  and  now  is  the 

Depth  of  Winter  to  all  the  northern  Latitudes,  and  the  Height 

of  Summer  to  ail  the  fouthern  Parts. - The  Sun,  you  ob- 

ferve,  appears  now  to  enter  Capricorn  (>f). - The  higheft 

Part  of  the  enlightened  Hemifphere,  you  fee,  reaches  but  to 
the  Arctic  Circle ,  and  leaves  all  beyond  it  to  the  Pole  in  Dark- 
nefs,  or  rather  Twilight. - For,  as  I  fhall  fhew  you  here¬ 

after  on  the  Globe,  there  are  but  five  Degrees  about  the  Pole, 
which  are  now  in  abfolute  Darknefs. 

Euphrofi.  Well,  ’tis  very  admirable  to  fee  Nature  thus  mi¬ 
micked  and  reprefented  by  Art !  To  fee  the  Change  and  Succef- 
fion  of  Seafons  all  performed  in  fo  fhort  a  Space,  is  wonderous 

and  delightful.  - - The  Earth,  I  fee,  is  advancing  a-pace 

towards  the  Vernal  Equinox ,  whence  it  firff  fet  out ;  and  there 
our  artificial  Tear  will  end. 

Cleon.  It  will; - and  as  the  Earth  moves  on,  you’ll  fee, 

by  Means  of  the  Parallelifm  of  the  Earth’s  Axis,  how  all  the 
northern  Parts  of  the  Pole  are  gradually  turned  towards  the 
Sun  again,  and  re-enjoy  his  Beams ; — how  the  Days  lengthen, 
and  the  Nights  decreafe,  contrary  to  what  happens  beyond  the 
Equator ;  — and  how  the  chilly,  darkfome  Seafon  moves  off,  fuc- 
ceeded  by  the  fmiling  Spring.  — The  Qualities  of  this  Seafon 
afford  a  copious  Theme  to  the  Poets ;  among  whom  we  find 
many  beautiful  Defcriptions  of  Winter ;  the  fu  ff  and  principal 
of  which  is  that  of  old  Homer ,  in  his  12th  Iliad ,  which  is  thus. 

As  when  jharp  Boreas  blows  abroad ,  and  brings 
The  dreary  Winter  on  his  frozen  Wings  ; 

Beneath  the  low-hung  Clouds  the  Sheets  of  Snow 
Defcend ,  and  whiten  all  the  Fields  below. 

And  a  little  after  ; 

- High  J  ove  his  Jharp  Artillery  forms , 

And  ope* s  his  cloudy  Magazine  of  Storms  ; 

In  Winter  s  bleak  uncomfortable  reign , 

A  fnowy  Inundation  hides  the  Plain  ; 

He  fills  the  Winds ,  and  bids  the  Skies  to  fieep  ; 

And  pours  the  filent  Tenipefi  thick  and  deep  : 

Ii  2 


And 
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And firfi  the  AEuntain-Tops  are  cover  d  o’er, 

'Then  the  green  Fields ,  and  then  the  fandy  Shore  ; 

Bent  with  the  Weight ,  the  nodding  Woods  are  feen , 

And  one  bright  Wajl.  hides  all  the  Works  of  Men. 

The  circling  Seas  alone  abforbing  all , 

Drink  the  dijfolving  Fleeces  as  they  fall. 

So  from  each  Side  increas’d  the  Jlony  Rain , 

And  the  white  Ruin  rifes  o’er  the  Plain. 

Euphrof  This  is  very  beautiful,  indeed  1  Pray,  what  does 
Virgil  fay  on  this  cold  Subject? 

Cleon.  The  Theme  is  a  frozen  one,  5 tls  true;  but  it  does 
not  abate  the  Poet’s  Fire.  — —  For  he  very  copioufly  describes 
the  Winter  and  all  its  various  Incidents  in  the  following-  admira- 
b)e  Manner;  where  fpeaking  of  the  northern  Climates,  he  gives 
us  the  Defcription  of  a  Scythian  Winter  in  the  fubfequent  Lines. 

Early  they fall  their  Flocks  and  Herds ;  for  there 
No  Grafs  the  Fields ,  no  Leaves  the  Forefs  wear : 

The  frozen  Earth  lies  bury’ d  there ,  below  -* 

A  hilly  Heap ,  Jev’n  Cubits  deep  in  Snow ;  ( 

And  all  the  wef  Allies  of for  my  Boreas  blow .  3 

The  Sun ,  from  far ,  peeps  with  a  fickly  Face ; 

Too  weak  the  Clouds ,  and  mighty  Fogs  to  chace  ; 

When  up  the  Skies  he  foots  his  rofy  Head , 

Or  in  the  ruddy  Ocean  Jeeks  his  Bed. 

Swif  Rivers  are  with  fudden  Ice  confrain  d ; 

And  fudded  Wheels  are  on  its  Back  fufain’d. 

An  Hofry  now  for  Waggons ,  which  before 
Tall  Ships  of  Burden  on  its  Bofom  bore . 

The  brazen  Cauldrons  with  the  Frof  are  faw’d  ; 

The  Garment ,  fijf  with  Ice ,  at  Hearths  is  thaw’d ; 

With  Axes  firf  they  cleave  the  Wine ,  and  thence , 

By  Weight ,  the  folid  Portions  they  difpenfe. 

Fr  'om  Locks ,  uncomb’ d ,  and fro?n  the  frozen  Beard , 

Long  I ficle s  depend ,  and  crackling  Sounds  are  heard. 

Mean  Time ,  perpetual  Sleet ,  and  driving  Snow 
Ohfcure  the  Skies ,  and  hang  on  Herds  below : 


The 
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The farving  Cattle  per ijh  in  their  Stalls , 

Huge  Oxen  Jland  inclos’d  in  wintry  Walls 
Of  Snow  congeal’ d ;  whole  Herds  are  buried  there 
Of  mighty  Stags ,  and  flcarce  their  Horns  appear ; 

The  dext’rous  Huntfman  wounds  not  there  afar , 

With  Shafts  or  Darts,  or  ?nakes  a  diftani  War 
With  Dogs  ;  or  pitches  Toils  to  flop  their  Flight ; 

But  clofe  engages  in  unequal  Fight. 

And  while  they  flrive ,  in  vain ,  to  make  their  Way 
Through  Hills  of  Snow ,  and  pitifully  bray  ; 

Afjdults ,  with  Dint  of  Sword ,  pointed  Spears , 

yfW  homeward ,  on  his  Back ,  the  joyful  Burden  bears. 

T he  Aden  to  fubterranean  Caves  retire ; 

Secure  from  Cold ,  and  crowd  the  chearfid  Fire  ; 

With  Trunks  of  Elms  and  Oaks,  the  Flearth  they  load. 

Nor  tempt  th ’  Inclemency  of  Heav’ n  abroad  , 

Their  jovial  Nights  in  Frolic  and  in  Play 
They  pafs ,  drive  the  tedious  Hours  away , 

And  their  cold  Stomachs  with  crown’d  Goblets  cheer , 

Of  windy  Cyder ,  and  of  barmy  Beer. 

Such  are  the  cold  Raphean  Race  ;  and fuch 
The  favage  Scythian,  and  the  German  Dutch  ; 

Where  Skins  of  Beafls  the  rude  Barbarians  wear , 

The  Spoils  of  Foxes  and  the  furry  Bear. 

Dryd.  Virg.  Georg.  II L 

And  thus  Sir  Richard  Blackmcre. 

At  length ,  forfaken  by  the  filar  Rays , 

See  blooming  Natuce  fickens  and  decays , 

While  Winter  all  his  fnowy  Stores  difplays : 

In  hoary  Triumph  unmolejled  reigns 
O’er  barren  Hills,  and  bleak,  untrodden  Plains. 

Hardens  the  Glebe,  the  Jhady  Grove  deforms , 

Fetters  the  Cold,  and  Jhakes  the  Air  with  Storms  \ 

Now  a  Five  Spirits  are  ref  rain’ d  with  Cold, 

And  Prifons  crampt  with  Ice  the  genial  Captives  hold . 

The  Meads  their  flow’ ry  Pride  no  longer  vocar. 

And  Trees  extend  their  naked  Arms  in  Air  \ 

The 
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The  frozen  Furrow ,  and  the  fallow  Field. , 
to  the  Spade ,  to  Harrow  yield. 

Creation,  Lib.  II. 

The  Approach  of  Winter  is  alfo  thus  admirably  reprefented 

by  Mr.  Thompfon ,  on  the  Seafons. 

0 

Now  when  the  chearlefs  Empire  of  the  Sky 
To  Capricorn  the  Centaur  Archer  yields. 

And fierce  Aquarius fains  th'  inverted  Tear ; 

Hung  o'er  the  far  theft  Verge  of  Heav'n ,  the  Sun 
Scarce  fpreads  o'er  JEther  the  dejeCted  Day. 

Faint  are  his  Gleams  and  ineffectual Jhoot 
His fruggling  Rays ,  in  horizontal  Lines , 

Thro '  the  thick  Air ;  as  cloath' d  in  cloudy  Storm , 

Weak ,  wan  and  broad ,  he  fkirts  the  fouthern  Sky ; 

And^  foon  defending ,  to  the  long ,  dark  Nighty 
Wide  Jhading  all ,  the  prof  rate  World  refigns. 

Nor  is  the  Night  unwijh' d ;  while  vital  Heat , 

Light ,  Life,  and  Joy  the  dubious  Day  for  fake. 

Mean  Time ,  *'»  fable  TinCture ,  Shadows  vaf , 

Deep-ting  d  and  da?np ,  congregated  Clouds , 

all  the  vapoury  T urbulence  of  Heaven 
Involve  the  Face  of  Things.  Thus  Winter  falls 
A  heavy  Gloom ,  oppreffive  o'er  the  World , 

Thro '  Nature  Jhedding  Influence  malign , 

And  roufes  up  the  Seeds  of  dark  Difeaje. 

The  Soul  of  Man  dies  in  him ,  loathing  Life , 

And  black  with  more  than  melancholy  Views. 

The  Cattle  droop  ;  and  o'er  the  furrow' d  Land , 

Frefh  from  the  Plough ,  the  dun ,  dij colour'd^  Flocks , 
Untended  fpreading ,  crop  the  whole fotne  Root. 

Along  the  W lods ,  along  the  moorijh  Fens , 

Sighs  //>£ Genius  <?/"  the  coming  Storm ; 
yfW  up  among  the  loofe  disjointed  Cliffs , 

fra/ytur'd  Mountains  wild ,  the  brawling  Brook , 

And  Cave ,  prefageful ,  fend  a  hollow  Moan , 

Re  founding  long  in  lif'ning  Fancy's  Ear. 


Euphrof. 
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Euphrof.  Well,  Cleonlcus ,  the  Pleafure  which  thefe  Conver- 
:  fations  on  the  Seafons  afford  me  are  inexpreflible.  Their  Na- 
1  ture  explained  by  the  Orrery,  and  their  Properties  and  Qualities 
as  finely  defcribed  by  the  Poets,  give  me  perfedl  Ideas  thereof ; 
fuch  as  I  fhould  never  have  otherwife  been  able  to  have  attained. 

—  But  fee,  the  Year  is  compleated,  and  the  Evening  is  fpent. 

—  The  Machine  may  therefore  reft  for  this  Time. - 'And, 

'I  pray,  Cleonicus ,  what  do  you  propofe  for  the  next  Speculation  ? 

Cleon .  I  purpofe  to  fhew  you  next,  the  Theory  of  Day  and 
Night ,  the  Alternation,  and  various  Length  of  each,  in  every 
Seafon  of  the  Year ;  and  that  in  the  fame  Manner  by  the  Or¬ 
rery,  as  I  have  explained  to  you  the  Seafons. 


DIALOGUE  XIII, 

The  Theory  of  Day  and  Night,  explained  by  the 

Orrery. 

Euphrofyne . 

SO  you  think,  Cleonicus ,  the  Orrery  the  apteft  and  beft  Ma¬ 
chine  for  explaining  the  Nature  and  Difference  of  Night 
and  Day. - - 

Cleon.  Undoubtedly,  ’tis  the  beft  Inftrument  for  that  Pur¬ 
pofe  ever  yet  invented.  For  here  you  fee  the  very  Thing  itfelf 

in  Miniature. - Here  the  Taper  is  the  Sun,  illuminating  one 

Half  of  this  fmall,  terraqueous  Globe,  which  reprefents  the 
Earth  ;  having  all  the  Parts  of  Land  and  Water  duly  repre- 
fented  on  it,  with  all  the  Meridians  and  Parallels  of  Latitude. — 
As  it  moves  in  its  annual  Courfe,  you  obferve  it  turns  about  its 
own  Axis ;  and  is  furnifhed  with  an  Hour-Circle  and  Index  for 
meafuring  the  Time.  All  which  Things  are  now  to  be  regard¬ 
ed  in  the  Reprefentation  of  Day  and  Night  by  the  Machine. 

Euphrof.  Thefe  Things  I  (hall  readily  attend  to. - — 

Therefore,  put  the  Machine  in  Order,  for  the  Experiment, 

and  I’ll  put  to  the  Window- Ih utters  to  daiken  the  Room. - 

Cleon , 
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Cleon.  Stay  a  little,  ’till  I  have  placed  the  Earth  in  its  pro¬ 
per  Pofition  for  {hewing  the  fhorteft  Night  and  longed:  Day  of 
the  Year;  and  that  is,  in  the  Beginning  of  Capricorn ,  when  the 

Sun  will  appear  to  enter  Cancer,  - -  in  the  next  Place,  we  will 

put  a  very  (mail  Patch  on  the  Place  of  London ,  which,  by  its  Ro¬ 
tation,  will  fhew  the  Parallel  of  London  (X  Y  Z),  defcribed  in 

each  Revolution  of  the  Earth  about  its  Axis. - Laftly,  to 

bring  the  Patch  to  that  Part  of  the  Meridian  (XJ  which  is  op- 

polite  to  the  Sun  ;  and  fet  the  Hour-Index  at  12  precifely. - - 

Thefe  Things  being  done,  you  may  darken  the  Room  as  foon 
as  you  pleafe,  and  then  I’ll  put  the  Inftrument  in  Motion. 

Euphrof.  ’Tis  done. - 

Cleon.  Obferve  the  Earth  equally  divided  into  a  light  and 
dark  Hemifphere,  which  reprefent  Day  and  Night ;  as  the  Me¬ 
ridian  palfes  over  the  Middle  Part  of  each  ;  fo  it  {hews  the 
Noon ,  or  Mid-day  to  all  Parts  under  it  at  the  one,  and  Mid-night 
to  all  Parts  under  it  in  the  other ;  among  which  you  fee  the 
Patch,  or  London  (at  X).  —  I’ll  now  fet  the  Machine  a-going  : 
^ —  Obferve  the  Earth  revolving  about  its  Axis  from  Weft  to 
Eajl* 

Euphrof  I  do,  with  Pleafure,  behold  it;  and  I  obferve, 
that  the  Pofition  of  the  Earth’s  Axis  is  fuch,  as  will  bring  Lon¬ 
don  foon  out  of  the  dark  Hemifphere  into  the  enlightened  one. 

Cleon.  It  will  fo  ;  and  I  need  not  tell  you,  that  that  will 
be  the  Time  from  Mid-night  to  Sun-rijing ,  or  the  Length  of 
Half  the  Night,  at  that  Time.  Obferve  nicely  the  Time  when 
the  Patch  begins  to  enter  the  Light. 

Euphrof  I  will. - It  will  not  be  long  I  fee. - It  is  now 

jufl  come  to  the  Point  (O)  or  Circle  of  Light, - and  the 

Index  is  at  3b 

Cleon , 

*  As  fome  of  our  Readers  may  not  have  feen  an  Orrery,  and 
others  may  not  particularly  remember  the  Phenomena  of  Day  and 
Night  which  they  faw  reprefented  in  it,  I  have  judged  it  necelTary  to 
add  a  Diagram  thereof  (in  Plate  XXIil.)  to  affift  the  Underftanding 
and  Memory,  in  which,  by  a  bare  Infpedfion,  all  the  Variety  of  the  Al¬ 
ternations  of  Day  and  Night  in  the  Summer,  Equinoxial  and  Winter 
Seafons,  is,  it  is  prefumed,  very  ealy  to  be  underftood  ;  ana  in  a  good 
Meafure,  fuch  a  Print  may  lupply  the  Want  of  an  Orrery,  or  other 
Inftrument  for  this  Purpofe. 
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Cleon.  That  is  the  Time  of  Sun-rifing  on  the  10th  of  "June, 
and  is  the  Morning  of  the  Day.  — —  A  Time  very  delightful  in 
Summer,  and  is  a  favourite  Theme  with  the  Poets,  who  have 
all  given  us  beautiful  Defcriptions  thereof,  particularly  in  the 
following  Inflances. 

Thus  Virgil , 

Now  rofe  the  ruddy  Morn  from  Tithonb  Bed , 

And  with  the  Dawn  of  Day  the  Shies  o’ erfpread  y 
Nor  long  the  Sun  his  dayly  Courfe  veithheldy 
But  added  Colours  to  the  W orld  reveal'd. 

Thus  Gar  thy 

Aurora,  on  Etefian  Breezes  borne , 

With  blufhing  Lips  breaths  out  the  fprightly  Morn . 

Each  Flow' r  in  Dew  their  Jhort  liv'd  Empire  weeps  y 
And  Cynthia  with  her  lov'd  Endymion  feeps. 

And  Homer  thus  finely  perfonates  the  Morn  in  the  following 
Diftich : 

Now  rofy  Morn  afcends  the  Court  of  Jove, 

Lifts  up  her  Light ,  and  opens  Day  above. 

Alfo  Mr.  Tho??ifo?is  Defcription  of  Sun-rifmg  is  too  fine  not  to  be 
taken  Notice  of. 

Fierce  faming  up  the  Heavens ,  the  piercing  Sun 
Melts  into  limpid  Air  the  high-rais' d  Clouds , 

And  Morning  Mifs ,  that  hover'd  round  the  Hilis7 
In  parti-colour  d  Bands  ;  till  all  unveil'd 
The  Face  of  Nature JhineSy  from  where  Earth 
Far-f  retch' d  around  to  meet  the  bending  Spheres. 

Seafons.  74, 

Euphrof  Thefe  are  very  beautiful  and  natural  Defcriptions, 
which,  while  you  have  been  repeating,  the  Patch  has  got  good 

Part  of  the  Way  towards  the  Meridian  of  Noon. 

Cleon .  I  fee  it  is  - — —  and  thus  the  Sun  rifes  gradually  higher 

and  higher  to  the  Inhabitants  of  LcndoUy  till  the  Patch  comes 
tinder  the  Meridian  (at  z)  where  the  Sun  is  at  its  greatefl  Meri- 

K  k  dian 
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dian  Height  in  the  Tropic  of  Cancer  (at  r.)  This  makes  the 
Noon  of  the  Day  thus  admirably  defcribed  by  the  laft  mentioned 
Poet. . 

9Tis  raging  Noon  ;  and^  vertical ,  the  Sun 
Darts  on  the  Head  direct  his  forceful  Rays 
O'er  Heaven  and  Earth ,  far  as  the  ranging  Eye 
Can  fweepj  a  dazzling  Deluge  reigns  ;  and  all 
From  Pole  to  Pole  is  undijli ngu ijh'd  Blaze. 

In  vain  the  Sight ,  dejected  to  the  G roundy 
Sloops  for  Relief ;  thence  hot  afeending  Steams 
And  keen  Ref  edhon  pain.  Deep  to  the  Root 
Of  Vegitation  parch'd ,  the  cleaving  Fields 
And  fipp'ry  Lawn  an  arid  Hue  difclofe , 

Blaft  Fancy's  Blooms ,  and  wither  even  the  Soul. 

Echo  no  more  returns  the  chearful  Sound 
Of  Jharp'ning  Scythe  :  The  Mower  finking  heaps 
O'er  him  the  humid  Hay ,  with  Flowers  perfurri  d9 
And  jcarce  a  chirping  Grafs-hopper  is  heard 
Thro'  the  dumb  Mead  ;  dif  refs ful  Nature  pants. 

The  very  Streams  look  languid from  afar  ; 

Or  thro'  tP  unjhelterd  Glade ,  impatient ,  feem 
To  hurl  into  the  Covert  of  the  Grove. 

Scafons,  Page  81, 

Euphrof  It  is  now  juft  Noon  in  the  Orrery,  but  far  different 
from  that  you  have  now  been  deferibing.  —  Plere  every  Thing 
is  quiet  and  ferene  ;  no  fcorching  Sun,  no  fweating*  fainting 

Swains. - How  inoffenfively,  as  well  as  pleafant,  is  the  moft 

rrkfome  Part  of  the  Day  here  reprefented  by  Art  ! 

Cleon.  Very  true,  Sifter;  we  here  obferve  the  Hours  of  a 
Summer’s  Day  pafs  without  the  Fatigue  and  Pain  of  enduring  it. 
-  But  Night  comes  dealing  upon  us ;  the  Patch  ap¬ 
proaches  the  Confines  of  Darknefs,  and  the  Sun  as  gradually 

declines. - You  will  obferve,  it  takes  the  fame  Time  in  paf- 

fing  over  this  Half  of  the  enlightened  Hemifphere  as  it  did  the 
other,  viz.  Si-  Hours  nearly ;  which,  therefore,  makes  the 
longeft  Day  16^  Hours  at  London, 
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Euphrtf  I  fee  what  you  fay  is  Fad.  - - The  Sun  is  now 

juft  entering  the  Shades  ;  and  the  Index  points  at  viii.  13. - 

How  confident  is  Art  with  Nature  ! 

Cleon .  Nature  is  the  Contrivance  of  an  infinitely  wife  Artift; 

1  if  we  poor  Mechanics  can  fabricate  an  artificial  World  fo  exact¬ 
ly,  it  is  Nothing  wonderful  to  fee  fuch  Beauty,  Order,  and 

i  Harmony  in  the  Mundane  Syftem. - 

1  .  “ 

The  Clofe  of  the  Day  is  thus  beautifully  defcribed  by  Horn  r  : 

As  when  the  Morn ,  refulgent  Lamp  of  Night , 

O'er  He  a  v' ns  clear  Azure  fpreads  her  facred  Light . 

JVhen  not  a  Breath  difturbs  the  deep  Serene , 

And  not  a  Cloud  o'  ere  ajis  the  folemn  Scene  : 

Around  her  Throne  the  vivid  Planets  rofL 
»  7 

And  Stars  unnumber  d  gild  the  glowing  Pole , 

O'er  the  dark  Trees  a  yellower  Verdure  Jhcdy 
And  tip  with  Silver  ev’ry  Mountain  s  Head ; 

Then  fhine  the  V alesy  the  Rocks  in  Pro  [pelt  rife ? 

A  Flood  of  Glory  burfls  from  all  the  Skies  j 
The  confcious  Swains  rejoicing  in  the  Sight , 

Eye  the  blue  Vault ,  and  blefs  the  ufeful  Light . 

\f 

The  Setting  of  the  Sun  is  thus  elegantly  defcribed  by  Mr  Thomfon . 
Low  walks  the  Suny  and  broadens  by  Degrees 
Juft  o'er  the  Verge  of  Day.  The  riftng  Clouds 
Ajjembled gayy  a  richly  gorgeous  Train , 

In  all  their  Pomp  attend  his  fetting  Throne  : 

Airy  Earth ,  and  Ocean  finile  immenfe  ;  and  nowy 
As  if  the  weary  Chariot  J  ought  the  Bow’rs 
Of  Amphitrite  ;  and  her  tending  Nymphs y 
(So  Grecian  Fable  fung)  he  dips  his  Orb  ; 

Now  half  burners' d  ;  and  now  a  golden  Curve 
Gives  one  bright  Glance y  then  total  difappears. 

1  '  1  ' 

This  is  followed  by  a  Defcription  of  a  .Summer’s  Evening  in  thefe 

Words. 

Conftfs’d  from  yonder  flow  extin gu  if)  d  Clouds  y 
All  Either  foft'ning,  fober  Evening  takes 
Her  wonted  Station  in  the  middle  Air  ; 

A  thoufand  Shadows  at  her  Beck.  Firft  this 
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She  fends  on  Earth ;  then  that  of  deeper  Dye 
Steals  foft  behind ;  and  then  a  deeper ;  Jlill , 

In  Circle  following  Circle ,  gathers  rounds 
To  clofe  the  Face  of  Things.  A  frejher  Gale 
Begins  to  wave  the  Wood ,  and ftir  the  Stream  ; 

Sweeping  with  Jhadowy  Gufl  the  Fields  of  Corn , 

While  the  Sfuail  clamours  for  his  running  Mate . 

Wide  o'er  the  thirfly  Lawn  as  fw ells  the  Breeze , 

AvjhiCning  Flow’r  of  vegetable  Down 
Amu  five  floats. 

Euphrof  Thefe  Defcriptions  are  like  the  Poetry  of  Mr. 

Thompfon ,  where  every  Thing  is  extraordinary. - As  you 

have  fhewn  me  the  Morning ,  Noon ,  and  Night  of  the  longefi  Day 
in  the  Orrery  ;  let  us  now  fee  the  gradual  Alterations  which 
happen  in  regard  thereto,  while  the  Earth  palTes  on  to  the  W  in¬ 
ter  Seafon. 

Cleon .  That  fhall  be  done,  and  is  eafy  by  fetting  the  Ma¬ 
chine  in  Motion. - See  the  Earth  moving  on  towards  Libra , 

and  at  the  fame  Time  revolving  about  its  Axis.  — —  And  as  it 
advances,  you  fee  the  Circle  bounding  Light  and  Darknefs  (be  ) 
continually  approaching  towards  the  Poles  (N  S)  and  that  the 
Patch,  reprefenting  London^  has  its  diurnal  Path  (z  0)  in  each 
^Rotation,  conftantly  decreaiing,  while  the  nocturnal  One  (ox) 
is  increafing  as  gradually,  till  at  laft  they  come  to  an  Equality  in 
Libra  =£=. 

Euphrof  All  this  I  fee  with  great  Pleafure, - and  waiting 

a  little,  fhall  foon  find  the  Earth  in  Libra :  — —  There  feems 
now  to  be  but  a  fmall  Difference  between  the  diurnal  and  noc¬ 
turnal  Trails  of  the  Patch. 

Cleon.  Very  little  ; - it  is  now  fcarcely  vifible,  - - The 

Earth  has juff  reached  the  Point,  where  I  will  caufe  it  to  move 
very  flow,  that  you  may  better  view  the  Appearances  of  the 
diurnal  Motion. 

Euphrof  V ery  good ; - I  fee  a  perfeil  Equality  of  Night 

and  Day,  by  Means  of  the  Index  and  the  Patch  ;  viz.  12  Hours 

each. - At  the  fame  Time,  I  obfervethe  Reafon  of  this  to  be, 

that  the  Sun  is  in  the  Equinoctial  at  this  7'ime ;  and,  confe- 
quently,  as  all  the  Parts  of  the  Earth  have  the  diurnal  Motion 

pa- 
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ul  parallel  thereto  5  and  the  Circle,  bounding  Light  and  Darknefs, 
ijj  paffes  thro7  the  Poles  ;  fo  half  that  Motion  mull  be  performed  in. 
il  the  enlightened  Part,  and  the  other  Half  in  the  dark,  for  every 
ic  Part  between  the  Equonodlial  and  the  Poles  ;  and,  therefore, 
'j  Day  and  Night  mult:  needs  be  equal  now  over  all  the  Earth. 

Cleon .  You  have  a  very  juft  Notion  of  the  Matter  ;  and  can 
H  account  for  all  the  Phenomena  of  Day  and  Nighty  I  believe,  in 
S  any  Situation  of  the  Earth,  or  Seafon  of  the  Year.  We  will 
)  only,  therefore,  take  a  View  of  a  Rotation  or  two  of  the  Earth 
i  in  the  firft  Point  of  Cancer  ;  that  is,  in  the  Midft  of  the  Winter 
\  Seafon.  — —  Towards  which  you  fee  the  Earth  advances  with  an 
;  accelerated  Motion  in  her  Orbit,  and  eonfequently  about  her 
Axis.  - - As  Autumn  paffes  off,  you  fee  Winter  gradually  com¬ 

ing  on.  —  The  Days  (with  us)  fhorten,  and  the  Nights  in- 

creafe ; - the  N.  Pole,  by  Degrees,  declines  from  the  Sun, 

while  the  S.  Pole  accedes  nearer  and  nearer  thereto. 

Euphrof  It  is  all  very  evident,  indeed,  Cleonicus  ; - I  fee 

the  enlightened  Hemifphere  gradually  remove  from  the  N.  Pole, 
and  take  in  the  Southern  ;  and  eonfequently  all  the  Parallels 
of  N.  Latitude  have  their  diurnal  Parts  decreafing,  and  the 
nocturnal  increaiing  ;  the  Contrary  of  which  I  obferve  happen¬ 
ing  in  the  Southern  Parallels —  But  fee,  the  Earth  has  reached 
the  Beginning  of  Cancer ,  let  it  be  flopped  there  a  while,  to  ob¬ 
ferve  more  nicely  the  Phenomena  of  the  diurnal  Motion,  in 
this  dreary  Seafon. 

Cleon.  I  will  flop  the  annual  Motion,  and  continue  the  diur¬ 
nal  One  at  fuch  a  Rate,  that  you  may  make  your  Obfervations 
withEafe  and  Pleafure. - 

Euphrof  The  firft  Thing  I  obferve  is,  that  the  Circle  of  Illu¬ 
mination  extends  but  a  little  farther  than  the  Patch  towards  the 
North  and,  therefore,  the  Path  deferibed  by  it  in  the  enlight- 
ned  Hemifphere  is  but  very  fmall  in  Companion  of  the  Diftance 
it  goes  thro7  the  dark  One ;  but  their  Diftances  I  can  meafure  in 
Time,  by  bringing  the  Patch  upon  the  Meridian,  and  placing 
the  Hour  Index  at  12,  as  before. - Thus,  as  the  Earth  re¬ 

volves,  I  obferve  the  Patch,  or  the  City  of  London ,  enters  the  en¬ 
lightened  Hemifphere  a  few  Minutes  after  8  in  the  Morning  ; 
which,  therefore,  is  the  Time  of  Sun-rifmg  to  us,  and  goes  out 
of  it  as  much  before  4  in  the  Afternoon  ;  whence  I  fee,  that  the 

fhorteft 
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fhorteft  Day  is  not  quite  8  Hours  long,  and  confequently  not  half 
the  Length  of  the  Night. 

Cleon.  You  obferve  the  Pofition  of  the  Earth  is  juft  the  Re- 
verfe  now  to  that  which  it  had  in  midfummer  Seafon,  or  when 
the  Earth  was  in  the  oppofite  Part  of  its  Orbit;  and,  therefore, 
not  only  the  Seafons,  but  the  Length  of  Days  and  Nights  will 
be  juft  the  Reverfe  of  what  they  were  then,  and  the  very  fame 
which  you  may  now  perceive  they  are  in  the  lower  or  fouthern 
Parts  of  the  Earth,  at  the  fame  Diftance  from  the  EquinoClial  as 
we  are. 

Euphrof.  I  readily  perceive  it,  and  I  Ihall  demonftrate  it  too 
by  flicking  another  Patch  upon  the  fame  Meridian,  and  in  the 

fame  Latitude  with  London ,  on  the  fouthern  Side. - Now  the 

revolving  Earth  brings  the  fouthern  Patch  into  the  Sun-beams  be¬ 
fore  the  Hour  Index  points  to  4  in  the  Morning,  nor  does  it  en¬ 
ter  the  darkened  Hemifphere  till  after  the  Hand  has  paft  the 

Hour  of  8  in  the  Evening. - 1  have  now  the  Satisfaction  to 

know  by  this  Experiment  how  the  Days  and  Nights  come  to  be 
alternately  equal  in  Winter  and  Summer,  and  alfo  in  the  fame 

Latitude  on  different  Sides  of  the  Equator. - 1  farther  fee,  that 

the  Inequality  of  Day  and  Night  ceafes  at  a  certain  Limit,  be¬ 
yond  which,  on  one  Side,  they  are  only  deprived  of  Light  or  Day, 
and  the  other,  they  enjoy  the  Sun-beams  conftantly  for  the  fame 

Time. - Thole  who  live  under,  and  about  the  North  Pole, 

feem  now  to  have  a  tedious,  horrid  Gloom,  while  thofe,  who  are 
in  the  fouthern  Pole,  have  the  Sun  bright  above  the  Horizon,  and 
enjoy  an  uninterrupted  Day. - How  happy  are  we  whom  Pro¬ 

vidence  has  placed  between  two  fuch  difagreeable  Extremes  !  For 
the  Enjoyment  even  of  Light  itfelf,  for  a  long  Continuance,  could 
not  be  pleafant,  and  Darknefs  is  what  all  Mankind  are  naturally 
apt  to  fhun. 

Cleon.  Your  RefleCIions  in  thefe  RefpeCIs  are  very  natural  5 
but  we  are  to  confider,  at  the  fame  Time,  how  few  of  our  Spe¬ 
cies  have  fuch  a  Situation  in  Life.  By  our  late  Difcoveries,  it  is 
pretty  certain  that  there  are  few,  or  no  Inhabitants  of  the  Regions 
of  the  fouthern  Pole,  it  being  in  all  thofe  Parts  a  conftant  frozen 
Ocean  ;  and  with  RefpeCt  to  the  northern  Polar  Regions,  the 
Continent  of  Europe ,  Afia,  and  America ,  extend  not  far  within 
them  ;  and  thofe,  whofe  Lot  it  is  to  inhabit  thofe  dreary  Regions, 

appear 
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li  appear  to  be  fo  wonderfully  fuited  and  adapted  to  them,  that  it  is 
I  well  known  by  Experience  they  prefer  their  native,  gloomy  Spot 
3  to  any  Part  of  our  happier  temperate  Zone ;  nor  are  they  fo  ve- 
!  ry  much  in  the  Dark  perhaps  as  you  may  imagine,  the  Continu- 
s  ance  of  their  Darknefs  being  proportioned  to  their  Diftance  from 
i  the  Polar  Circle,  and  greateft  of  all  at  the  Poles ;  but  even  there, 
r  the  Moon  affords  them  Light  one  half  of  the  Time,  and  they 
jj  enjoy  a  Twilight  till  the  Sun  is  18  Degrees  below  their  Horizon; 

:  and  it  is  very  probable,  that  the  Land  does  not  extend  fo  far  as  to 
admit  of  any  Inhabitants  within  five  Degrees  and  a  half  of  the 
Pole,  and  to  thofe  who  are  farther  off  than  that,  there  can  be  no 
dark  Night  at  all. 

Euphrof.  I  am  glad  to  hear  of  any  Thing  that  can  contribute 
to  folace  thofe  unhappy  Mortals  in  their  joylefs  Situations ;  for 

I  cannot  help  thinking  they  muff  be  miferable  there; - -  but  I 

recoiled!  the  Kinds  of  Happinefs  and  Mifery  are  more  Relative 
than  Real  ;  and  I  am  the  more  convinced  of  it,  when  I  confider 
that  even  our  Negroes  quit  their  native  Soil  only  by  Force,  and 
are  fo  naturally  fond  of  their  fable  Complexion  (at  which  I 
fhudder  almoft  as  much  as  at  Polar  Darknefs)  that  I  remember  I 
have  fomewhere  read,  they  paint  the  Devil  white,  toreprefent 
him  fo  much  the  more  terrible  to  Mankind. 

Cleon .  Whoever  contemplates  the  Nature  of  Things  in  the 
Manner  you  now  do,  will  find  it  very  eafy  to  corredl  many  of  the 
common,  but  very  unjuft  Notions  of  Nature  and  Providence, 
and  will  come  at  laft  to  the  Conclufion,  that  infinite  Beneficence 
in  the  divine  Being  could  never  permit  the  Creation  of  any 
Species  of  fenfible  Beings,  without  a  Poffibility  of  enjoying  a 
proper  Degree  of  Felicity  peculiar  to  their  feveral  Natures.  — 
But  leaving  thofe  Digreftioris,  we  return  Vo  the  remaining  Seafon 
of  the  Year  in  the  Orrery,  which  the  Earth  enjoys  in  palling 
from  the  firft  Degree  of  Cancer  to  Libra. 

Euphrof.  And,  confequently,  while  the  Sun  appears  to  go 

from  Capricorn  to  dries.  — - But  what  are  the  particular  i'hre- 

nomena  that  we  attend  to  during  this  Interval  ? 

Cleon.  Nothing  in  particular,  more  than  to  obferve  the  na¬ 
tural  Tranfition  from  the  Winter  to  the  Spring  Seafon  ;  for  when 
I  give  the  Earth  its  annual  Motion,  and  you  fee  it  proceeds  in  its 
Tour,  you  will  plainly  obferve,  that  by  Reafon  of  the  parallel 
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Pofition  of  the  Axis  the  northern  Pole  will  gradually  return 
and  reftore  the  Regions  now  in  Darknefs  to  the  enlivening  In¬ 
fluence  of  the  Sun. - See  it  now  moves  on. 

Eupbrof.  I  obferve  the  Particulars  you  mention  begin  to  ap¬ 
pear  in  a  very  natural  Manner.  The  Archsof  the  Parallel,  that 
meafure  the  Day,  now  gradually  increafe,  and  thofe  which  fhew 
the  Night  of  Courfe  decreafe  in  all  the  northern  Latitudes.  The 
Coldncfs  of  the  Seafcn,  one  would  think,  fhouldnow  alfo  abate, 
and  every  Day  after  the  2 1  ft  of  December ,  one  might  expetft,  fhould 
be  warmer  and  warmer  ;  but  this  does  not  quite  tally  with  Na¬ 
ture  ;  for  you  muft  have  obferved,  Cleonicus ,  that  "January  and 
February  are  oftentimes  found  to  be  the  two  coldeft  Months  in  the 
Year.  Pray,  how  am  I  to  underftand  the  Reafon  of  that? 

Cleon,  in  a  Manner  as  I  heretofore  hinted  in  relation  to  the 
Summer  Heat ;  I  then  remarked  to  you,  that  the  Summer's  Heat 
was  not  greateft  at  Midfummer ;  and  for  the  fame  Reafon  you  are 
not  to  expedf  the  Jntenflty  of  Cold  by  the  Middle  of  Winter. 
The  Caufes  of  Cold  continue  much  longer,  viz.  the  different 
Length  of  Days  and  Nights,  the  Obliquity  of  the  Sun’s  Rays, 
&c.  ftill  continue  to  produce  Degrees  of  Cold,  w  hich,  added  to 
all  that  went  before,  the  Agregate,  or  Sum  of  All,  will  produce 
the  greateft  Degree  of  Cold  in  the  Months  you  mention. 

Euphrof  I  apprehend  you  clearly ; - but  fee,  the  Earth 

has  juft  now  carried  us  thro’ thofe  Months  ;  I  am  pleafed  to  fee 
the  freezing  Tropic  left  fo  far  behind  in  the  artificial  Year,  and 
the  Return  of  the  vernal  Equinox  fo  near  at  Hand.  Nature 
feems  now  renewed  even  in  the  Orrery,  and  folar  Beams  dirfufe 

themfelves  almoft  from  Pole  to  Pole  once  more. - London ,  in 

its  vicegerent  Patch,  now  enjoys  near  equal  Length  of  Days 

and  Nights.  - The  Sun  from  the  Earth  appears  in  Virgo , 

and  the  Index  (hews  him  every  Day  advancing  about  one  Degree 

forward. - Scarce  any  Difference  now  appears  in  the  Length 

of  the  Day  and  Night. - The  Circle  of  Illumination  paffes 

thro’  both,  the  Poles. - And  now  the  Year  is  finifhed  in 

the  Orrery  ;  for  the  Index  points  to  the  20th  of  March. 

Chon.  The  Machine  has  now  done  you  all  the  good  Offices 
in  its  Power  for  the  prefent ;  you  have  thereby  feen  in  a  fhort 
Time  reprefented  all  the  Phenomena  of  the  Heavens  ;  and 
what  gives  me  a  peculiar  Pleafure,  even  beyond  that  of  informing 

your 
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j.  your  Mind,  is  to  find  your  Tafle  forPhilofophy  fo  true  and  juft, 
that  thro’  fo  long  a  Series  of  Speculations  on  thefe  SubjeHs  they 

feem  ftill  entertaining  and  agreeable  to  you.  - For  to  fay 

;  that  now,  which  at  firftlwas  not  willing  you  ftiould  fufpedf,  I 
i  was  much  in  Doubt  (tho’  you  exprefled  fo  great  a  Defire  of  be¬ 
ing  inftrudted  in  the  Celejlial Science )  whether  or  no  your  Patience 
would  hold  out  fo  long  on  one  continued  Subject.  — — 

Eupkrof  So  long,  do  you  fay,  Cleonicus !  On  my  Word, 
were  you  not  my  Brother,  I  ftiould  fcarce  forbear  being  affronted 

by  fuch  an  Expreftion. - Patience  for  Inftrudtions  and 

Pleafures  of  this  Kind !  - - Tired  with  contemplating  the  Pow¬ 
ers  and  Works  of  Nature  ! - -  What  did  you  take  me  to  be, 

Cleonkus ,  once  to  think  of  my  palling  on  thofe  divine  SubjeHs  ? 

■ - -No,  I  remember  too  well  what  Shakefpear  fays  of  the 

Wretch  who  cannot  relifh  Mufic,  u  He  is  fit  for  Rapines ,  Mur¬ 
ders,  &c.” - How  then  muft  that  unnatural  Soul  be  charac¬ 

ter  i  fed,  that  cannot  always  be  delighted  with  the  Mulic  of  the 
Spheres  !  with  the  Beauty  and  Harmony  of  the  divine  celeftial 
Frame  of  Nature !  That  fublime,  vifual  Mufic,  thus  repre- 
fented  by  the  fame  celebrated  Poet.  — — - - 

Beauty  is  Mufic  too ,  tho  in  Difguife ,  ~ 

Eoo  fine  to  touch  the  Ear ,  it  firikes  the  Eyes ,  C 

And  thro' ’  them  to  the  Soul  the  filent  Stroke  conveys ,  ) 

*Tis  Mufic  heav’nly ,  fuch  as  in  the  Sphere , 

JVe  only  can  admire ,  but  cannot  hear. 

s 

« — > — —  Befides,  do  not  the  moft  judicious  Divines  and  Philofo- 
phers  tell  us,  that  an  infinite  Scene  of  the  Operations  of  divine 
Power  and  Wifdom  will  open  itfelf  gradually  to  our  View  in 
the  future  heavenly  State,  and  that  the  Employment  of  Time 
to  endlefs  Ages  will  confift  in  an  uninterrupted  Intuition  and 
Contemplation  of  the  fame  ?  If  fo,  how  prepofterous  muft  it 
be,  and  contrary  to  the  Character  of  a  divine  and  rational  Na¬ 
ture  in  us,  to  fuppofe  it  but  even  poftible  for  a  Feribn  to  meditate 
with  Indifference  on  thefe  Subjedbs,  much  lefs  to  think  them  te¬ 
dious,  tho’  our  whole  fhort  Life  were  conftantly  employed 
therein. 
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Cleon,  What  you  fay  is  certainly  true,  my  Euphrofyne  5  but 
withal  it  muff  be  obferved,  that  in  this  imperfect  prefent  State, 
the  Mind  of  Man  is  naturally  apt  to  be  fatigued  with  any  Kind 
of  conftant  Study  ;  and  we  muft  always  propofe  thefe  Matters., 
as  Subjedls  rather  of  Amufement  than  the  Buhnefs  of  Life  ;  we 
are  not  here  to  know  what  perfect  Happinefs  is  ;  nor  can  we  en¬ 
joy  it  in  any  Degree,  unlefs  under  particular  Reftrictions,  and 
as  the  Refult  of  an  agreeable  Mixture  and  Variety  of  Incidents. 
Therefore  we  fhall,  for  the  prefent,  leave  thofe  Fields  of 
/Ether,  where  Suns  refulgent  Ihine,  and  Planets  and  Co¬ 
mets  go  their  ample  and  folemn  Rounds ;  and  defeend  to  the 
nether  Regions  of  Any  a  ftupendous  Inftance  of  divine  Omnipo¬ 
tence  \  and  whofe  wonderful  Properties  are  highly  worthy  your 
Notice  and  Attention,  There  we  fhall  fee  how  every  Part  is 
dulyordered  to  render  it  as  ufeful  as  it  is  neceflary. — - — We 
fhall  find  it  the  natural  Means  of  Life  to  Animals  and  Vegetables. 

- The  Medium  for  propagating  Sounds.  - —  The 

Method  that  Nature  has  taken  to  render  all  Objects  vifible  un¬ 
to  us,  bv  making  it  the  general  Receptacle  of  Light. - . 

The  Mtuium  of  Flying,  and  the  Habitation  of  numberlefs  Ani¬ 
mals  of  the  winged  Kind.  —  That  Medium  which  alone  affords 

the  proper  Pabulum  of  Fire  and  Flame.  - — - -  The  Element 

and  Eflence  itfelf  of  Winds,  Storms,  and  Tempefts. - The 

Medium  in  which  alone  Vapours  and  Exhalations  can  have  any 

Exigence. - * — -  And  laftly.  The  natural  Means  and  Caufe 

of  all  Kinds  of  Meteors,  watery  or  fiery,  fuchasFogs,  Clouds,, 
Rain,  Snow,  Hail,  Thunder,  Lightening,  the  Aurora  Bo - 
real  is,  tdc. 
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PHILOSOPHY. 


PART  III. 


PNEUMATICS: 

O  R, 

The  Nature  and  Properties  of  the  Air  explained. 

The  Structure  and  Ufe  of  the  Air-Pump,  and  other 

Infcruments. 

AND 

The  Doctrine  of  Wind ,  Sound ,  Meteors,  &c. 


DIALOGUE  I. 

On  the  Nature ,  Form,  and  Magnitude  of  the  At¬ 
mosphere,  or  Body  of  Aik. 

Euphrojyne . 

,  you  are  refolved  to  make  a  Philofopher  o 
me,  I  find  ;  you  have  brought  me  into  a  new  Field 
of  Enquiry,  and  a  very  airy  One  too,  Cleonicus. 
Cleon.  Indeed  it  is,  Sifter,  literally  fo  ;  you  are 
now  to  explore  the  Regions  of  the  Air ,  and  dwell,  for  fome 
Time,  amongft  the  Clouds. 

Euphrof.  That  is,  I  fuppofe,  in  plain  Englijh ,  I  muft  now 
inform  myfelf  of  the  Nature  of  the  Air,  and  its  Ufe  in  the  Syf- 

tem  of  the  World. - -  I  o  this  I  fhall  addrefs  myfelf  with 

great  Readinefs  and  Spirit ;  efpecially  as  I  know  of  nothing  in 
Nature  that  I  have  heard  more  about,  and  am  lefs  acquainted 

LI  2  with, 
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with,  than  this  extraordinary  unfeen  Something,  you  call  Air.  — 
Pray,  what  Definition  do  you  give  to  this  Subject  ? 

Cleon.  The  Air  is  defined  to  be  a  fine,  invifible ,  heavy,  elaflic, 
comprejftble  Fluid,  of  a  different  Denfity ,  environing  the  Earth  on 
every  Side  to  an  indefinite  Height. 

Euphrof.  So  many  Characters  entering  into  a  bare  Defini¬ 
tion  of  it  feem  to  make  it  an  important  Subject ;  pray,  what  are 
its  general  Qualities  and  Ufes  ? 

Cleon .  I  will  tell  you  in  a  few  W ords. 

The  principal  Property  of  the  Air  is  its  Weight  or  Gravity  $ 
for  tho’  a  (mail  Portion  of  it  be  light,  yet,  confidenng  the 
great  Height  to  which  this  Body  of  Air  extends,  the  Weight 
of  any  Column  of  Air  upon  a  given  Surface  muff  be  very 
great.  For  by  fome  Experiments  that  you  will  fee  hereafter, 
you  will  be  eafily  convinced,  that  the  Prefiure  of  a  Column 
of  Air  upon  a  Square  Inch  only  is  equal  to  fifteen  Pounds 
Weight. 

Euphrof.  Such  an  Experiment  I  fhall  gladly  fee ;  for,  when 
you  talk  of  fuch  a  Weight  of  the  Air,  I  fcarce  know  howto 
underftand  you,  as  I  never  yet  experienced  any  Weight  or  Pref- 
fure  in  the  Air  at  all ;  nor  Ihould  I  have  thought  of  any  fuch 
Thing,  had  it  not  been  for  what  I  have  heard  you  and  other 
Gentlemen  fpeak  of,  when  you  have  been  talking  of  the  Air- 
Pump. 

Cleon.  Mofit  People  fay,  and  think  as  you  do ;  they  know 
little  of  this  [Matter  for  Want  of  the  proper  Means  of  being  ac¬ 
quainted  with  it,  and  never  fail  of  being  wonderfully  furprized, 
when  they  are  told  the  Prefiure  of  t-he  Air  upon  the  Surface  of 
their  Bodies  amounts  in  general  to  at  leaft  13  Ton  Weight. 

Euphrof.  I  don’t  wonder  at  their  being  furprized  at  fuch  a 
ftrange  Doctrine  as  this;  for  which  Way  is  it  pofiible  a  Perfon 
fhould  fuflain  fo  prodigious  a  Prefiure,  and  yet,  at  the  fame 
Eime,  be  entirely  infenfible  of  it  ? 

Cleon.  This  you  will  be  fatisfied  of  when  you  confider, 
that  the  Air  is  a  fluid  Body,  and  you  will  be  taught  hereafter  to 
underftand,  that  all  Fluids  prefs  with  an  equal  Force  every 
Way,  as  well  upwards  as  downwards,  Side- ways,  and  in  all  Di¬ 
rections  you  can  conceive,  and  then,  allowing  that  every  fquare 
Inch  upon  a  Man’s  Body  fuftains  a  Prefiure  cf  15  Pounds,  the 

Prefiure 
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Preflure  upon  the  whole  Surface  will  amount  at  leaft  to  13,320 
Pounds  upon  the  Surface  of  a  middle  Size  Man  (as  it  is  found 
by  Computation)  which  is  very  nearly  14  Ton  Weight. 

Euphrof  This  is  a  Subject  I  cannot  at  prefent  difpute  with 
you ;  but  if  this  be  the  Cafe,  what  I  moil  wonder  at,  at  prefent, 
is,  how  it  comes  to  pafs,  that  I  am  fo  far  from  apprehending  any 
fuch  great  Weight  from  the  ufual  EfFecfts  in  all  other  Cafes,  that 
in  reality  I  find  nothing  at  all  of  it. 

Cleon.  The  Reafon  of  this  {Range  Phenomenon,  if  I  may 
fo  call  it,  is  this,  that  our  Bodies,  as  well  as  all  others,  are 
filled  with  Air  throughout,  and  the  Spring  of  this  internal  Air 
is  a  Force  juft  equal  to  the  Prefture  of  the  Air  without,  and 
when  two  Forces  equal  to  each  other  a<5t  in  contrary  DiredHon?, 
theyintirely  deftroy  each  others  Effects;  and  any  Body,  being 
prefted  v/ith  great  Force  from  the  ambient  Air,  is  really  in  the  ' 
fame  Cafe  as  if  it  was  aftedfed  by  no  Prefture  of  the  Air  at  all ; 
of  this  too  you  will  be  made  thoroughly  fenfible  by  Experi¬ 
ment. 

Euphrof.  The  Knowlege  of  fuch  myfterious  Things  will  be 
a  very  agreeable  Acquifttion ;  but  pray,  by  the  Way,  tell  me 
how  the  Air,  a  Subftance  which  I  can  neither  fee  nor  feel,  can 
be  fo  heavy  a  Body. 

Cleon.  The  Weight  of  the  Air  arifes  from  the  fame  common 
Caufe  as  the  Weight  of  any  other  Body  does,  viz.  from  that 
Power,  or  Force  in  Nature  which  is  ufually  called  Attraction ,  or 
Gravitation.  This  Power,  as  Sir  Ifaac  Newton  tells  us,  equally 
affedls  all  the  Parts  of  Matter,  and  produces  in  them  a  Tendency 
towards  each  other  ;  and  this  Tendency  or  Force  is  that  which 
we  call  the  Weight  of  any  Body.  Thus,  what  we  commonly 
call  the  Weight  of  a  Stone  is  only  its  Endeavour  to  fall,  or  ap¬ 
proach  towards  the  Body  of  the  Earth,  and  thus  every  Particle 
of  Air  endeavours  equally  to  fall  towards  the  fame  Surface  of 
the  Earth,  and  therefore  the  Sum  of  all  thofe  Forces,  in  all 
the  Particles,  make  a  conftderable  Sum  Total  gf  Weighty  or 
Prefure  in  the  Air. 

Euphrof.  If  then  the  Particles  of  Air  are  like  fo  many  Stones, 
why  then  do  they  not  fall  like  the  Stones,  and  all  abide  upon  the 
Surface  of  the  Earth?  Whereas,  on  the  contrary,  you  tell 

me, 
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me,  that  they  fill  a  very  great  Space  in  the  circumambient  Re¬ 
gions. 

Cleon.  In  order  to  anfwer  this  Queflion,  which  you  have 
very  properly  propofed,  you  mufl  be  acquainted  with  one  other 
Power  in  Nature,  by  which  the  Parts  of  Matter,  when  they  are 
at  a  certain  very  fmall  Diflance  from  each  other,  are  made  to 
repeL>  or  fy  from  each  other  ;  and  this  is  what  the  Philofophers 
ufually  call  the  repulfive  Force ,  or  ElaJlicity  in  the  Parts  of  Mat¬ 
ter.  The  Force  which  I  before  mentioned  under  the  Title  of 
Gravitation,  is,  with  Refpedl  to  the  fmall  Particles  of  Matter, 
called  the  Attraction  of  Cohefion,  or  it  is  that  divine  Power  in 
Nl  .ture  which  fo  affects  the  Parts  of  Matter,  that  while  they  are 
in  ContaCt,  or  can  touch  each  other,  they  are  by  this  Means 
made  firmly  to  cohere  or  abide  together,  and  according  to  the  dif¬ 
ferent  Figures  of  the  Parts  of  Matter,  this  Power  will  produce 
a  greater  or  lelfer  Degree  of  the  Force  of  Cohefion,  which  is  the 
general  Caufe  of  all  Degrees  of  Hardnefs  or  Softnefs  in  Bodies, 
and  what  we  ufually  call  Fixity  and  Fluidity.  But  more  of  this 
SubjeCt  hereafter.  The  Parts  of  Matter,  as  I  faid  before,  when 
they  are  once  beyond  the  Sphere  of  this  attracting  Force, 
are  found  to  be  ftrongly  aCtuated  by  the  repelling  Force;  and 
this  is  the  Cafe  of  Air,  the  Parts  of  which  do  conflantly  repel 
each  other,  and  therefore  thofe  which  are  next  to  the  Surface 
of  the  Earth  will  prevent  the  other  Particles  above  them  from 
coming  fo  near  to  it  by  their  repulfive  Force  or  ElaJlicity ;  and 
this  is  the  fecond great  Property  of  the  Air. 

Euphrof.  By  this  fecond  Property  of  the  Air,  which  you 

call  Elafticity,  I  fuppofe,  if  I  underhand  you  right,  the  Parts  of 
Air  are  kept  a  Diflance  from  each  other ;  but  ft  ill  it  is  not  clear 
to  me  how  this  can  be  the  Cafe  ;  becaufe  of  the  great  Weight 
of  the  Air,  which  one  would  think  fhould  precipitate  thofe  Par¬ 
ticles  at  once  down  to  the  Surface  of  the  Earth.  Pray,  why  is 
not  this  the  Cafe  ? 

Cleon.  Becaufe  the  Elaflicity  of  the  Air  is  a  Force  fuperior 
to  that  of  Gravitation;  or  in  other  Words,  the  repelling  Force 
in  the  Parts  of  Air  which  keeps  them  afunder  is  greater  than 
the  attracting  Force  between  the  Earth  and  thofe  Particles  by 
which  they  tend  toward  the  Earth,  and  at  a  proper  Time  you 

will 
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|  will  underftand,  that  this  repulfive  Force  is  the  ftrongeft  Power 
i  in  Nature  3  that  thefe  two  Principles  an  attracting  and  repell - 
|  ing  Force  are  the  efficient  natural  Caufes  of  all  the  Appearances 
r  in  Nature 3  and  that  the  Properties,  Qualities  and  EfFedls  of  all 
|  Bodies  entirely  refult  from  them. 

Euphrof.  But  if  the  Parts  of  Air  do  repel  each  other,  as 
>  you  fay,  with  fo  great  a  Force,  how  comes  it  to  pafs  that  we 
;  have  any  Air  at  all  ?  Why  does  not  this  elaftic  Force  drive  all 
the  Particles  of  Air  quite  away  ?  What  do  you  find  confines 
:  them  hovering  round  this  Ball  of  Earth  ? 

Cleon.  Your  Queftion  is  a  propos ,  Sifter  3  but  ftill  you  are  to 
confider,  that  the  Power  of  Gravity  is  very  confiderable,  thoy 
j  not  entirely  equal  to  the  Elafticity  of  Air,  and  prevents  this  lat¬ 
ter  Force  from  having  its  fullEftedf.  Were  the  Power  of  Gra¬ 
vity  for  a  Moment  to  be  fufpended  from  Matter,  and  the  Power 
of  Elafticity  to  remain,  the  Atmofphere,  or  Body  of  Air,  like 
.  a  Parcel  of  Gun- powder  fet  on  Fire,  would  inftantly  be  diffi- 
:  pated  thro’  the  infinite  Regions  of  Space  3  but  by  Means  of 
I  Gravity,  by  far  the  greateft:  Part  is  detained  near  the  Surface  of 
1  the  Earth,  and  the  Diftance  between  the  Particles  only  leflened  ; 

:  and  more  fo,  as  the  Particles  of  Air  are  nearer  to  the  Earth, 
For  at  a  greater  Diftance  they  are  lefs  aftedled  by  the  Power  of 
]  Gravity,  and  are  lefs  heavy,  and  therefore  the  EfFecft  of  Elaf- 
i  ticity  will  be  greater,  or  keep  the  Parts  of  Air  at  a  greater  Dif- 
;  tance  from  each  other  3  and  thus  it  will  be  eafy  to  underftand, 

I  that  the  farther  you  go  from  the  Surface  of  the  Earth,  the 
greater  the  Diftance  will  be  found  between  the  Particles  of 
‘I  Air]  and  the  nearer  the  Surface  of  the  Earth,  the  lefs  thole 
J  Diftances  3  and  this  lefter  or  greater  Diftance  between  the  Parts 
;  of  the  Air  is  ufually  called  its  Denfity ,  or  Rarity  3  for  the  lefs  the 
,  Diftance  is,  the  greater  will  be  the  Number  of  Particles  in  the 
;  fame  Space,  and  the  Air  is,  in  fuch  a  Cafe,  laid  to  be  more 
i  denfe :  On  the  Contrary,  the  greater  the  Diftance  between  the 
Particles,  and  the  Air,  in  luch  a  Cafe,  is  laid  to  be  more  rare  3 
from  whence  it  will  appear,  that  the  Denfity  of  the  Air  in  any 
Part  will  be  always  in  Proportion  to  the  Weight  of  that  above,,- 
and  confequently,  greateft  of  all  at  the  Surface  of  the  Earth  1 
Likewife,  from  thefe  Principles  it  will  follow,  that  the  W eight 
of  the  Air  and  its  elaftic  Force  are  always  equal  to  each  other, 

and 


I 


260  "The  young  Gentleman 

and  therefore  produce  an  univerfal  Equilibrium  among  the  Par* 
tides  of  Air  in  every  Part  of  the  Atmofphere. 

Euphrof.  According  to  this  Account  of  the  Denfity  and 
Rarity  of  the  Air,  what  Idea  can  I  form  of  the  Height  of  it  ? 
For,  if  the  lefs  the  Air  be  comprefled  the  more  it  is  expanded, 
and  the  farther  you  go  from  the  burface  of  the  Earth,  the  lefs 
that  compreflive  Force  will  be,  where  am  I  to  conceive  the 
Bounds  or  Limits  of  the  Atmofphere  to  be? 

Cleon.  No  where  at  all ;  for  the  Parts  of  Air  in  the  upper 
Regions  will  be  expanded  to  Infinity,  ’till  at  Length  we  may 
very  properly  underftand,  that  the  Atmofpheres  of  every  Body 
in  each  Syftem,  and  of  all  the  Syftems  in  theUniverfe,  meet 
with  each  other  in  the  diftant  Spaces  between,  and  mixing  toge¬ 
ther,  conftitute  that  fine  athereal  Medium  which  fills  the  Abyfs 
of  Space. 

Euphrof.  This  is  a  wonderful  Dodrine ;  but  it  certainly  muft 
be  as  you  fay  from  the  Nature  of  Things,  as  you  have  now 
explained  it.  Therefore,  I  apprehend  it  will  be  in  vain  to  en¬ 
quire  about  the  Height  of  the  Atmofphere,  or  Body  of  the  Air. 

Cleon.  All  that  can  be  faid  in  refped  to  the  Height  of  the 
Air,  is  this,  that  the  Denfity  of  it,  at  the  Height  of  about  45 
Miles,  is  but  juft  fufiicient  to  infied,  or  bend  a  Ray  of  Light  out 
of  its  right-line  Courfe,  which  is  the  leaft  Eft'ed  it  can  produce, 
and  therefore  all  beyond  that  Height  muft  be  eiteemed  an  un- 
refifting  /Ether. 

Euphroj.  As  the  Air  is  fuch  a  very  extraordinary  Subftance, 
and  poflblfed  of  fuch  wonderful  Qualities,  how  comes  it  to  pafs, 
that  we  can  fee  nothing  of  it  ?  For  if  it  was  not  fenfible 
otherways,  I  fhould  know  of  no  fuch  Thing  by  the  Sight. 

Cleon.  Why  even  in  this  Refped  you  may  not  be  free  from 
Miftakes.  The  Air  in  fome  Cafes,  tho’  very  rarely,  is  fubjed 
to  the  Sight,  or  may  be  perceived  by  the  Eye ;  but  as  this  feldom 
happens,  we  look  upon  the  Air  in  general  as  altogether  invift- 
fible  y  and  it  is  neceflary  it  fhould  be  fo  ;  for,  as  it  is  the  Medium 
thro’  which  we  fee  Objeds,  if  the  Parts  of  Air  were  in  the 
leaft  Degree  perceptible,  it  would  render  the  View  of  thofe  Ob¬ 
jeds  lefs  perfed  and  diftind;  as  is  well  known  by  the  Experi¬ 
ment  of  viewing  Objeds  thro’  a  Telefcope,  which  magnifies 
to  a  very  great  Degree ,  as  it  fhews  the  Body  of  Air,  fo  it  ren¬ 
ders 
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(|  ders  the  View  of  other  Objects  more  confufed,  and  indiftindl, 
d  which  plainly  convinces  us  of  the  Wifdom  of  the  divine  Archi- 
tecft  in  rightly  difpofing  this  Part  of  the  Confutation  of  the 
j|  World.  '• 

Euphrof.  But  you  was  juft  now  mentioning  fome  particular 
fi!  Cafe  in  which  the  Air  becomes  vifible  ;  pray,  what  is  that  ?  For 
fl  I  fliall  have  a  great  Inclination  to  have  a  View  of  fo  rare  a  Spec¬ 
if  tacle. 

Cleon.  That  you  may  do  under  the  following  Circumftances: 
i  In  a  very  hot  Summer’s  Day,  take  a  Walk  to  lome  open  Parts 
1  of  the  Country,  and  place  yourfelf  upon  an  Eminence  or  rif- 
;iing  Ground,  in  a  Situation  nearly  facing  the  Sun;  then,  if 
51  there  be  any  gentle  Wind,  or  Motion  of  the  Air,  it  will  be 
51  {hewn  by  Refletftion  of  Light  from  the  Body  of  the  Air  in  the 
t]  Vale  below,  and  you  will  as  perfectly  fee  the  Undulations  or 
if  Waves  of  Air,  almoft,  as  you  may  thofe  of  W ater  agitated  by 
:  a  gentle  Wind. 

Euphrof.  This  will  afford  me  a  particular  Satisfaction,  and  I 
L  fhall  take  the  firft  Opportunity  to  gratify  myfelfin  this  RefpeCr; 
1  and  then  I  fhall  know  by  Experiment,  what  I  otherwife  find,  that 
1  Wind  is  only  Air  in  Motion. 

Cleon .  It  is  very  true,  Sifter:  You  have  hit  off  the  whole 
1  Philofophy  of  Wind  at  once.  For  fuppofing  the  Air  was  per- 
•  fecftly  quiefcent  or  ftagnant,  there  would  be  no  Wind  at  all  $ 
j  but  as  the  Degrees  of  Motion,  or  Agitation  in  the  Body  of  Air  are 
I  greater  or  lefter;  fo  we  find  ftronger  or  weaker  Winds  arife  ;  and 
3  as  the  Motion  of  the  Air  is  this  Way  or  that,  fo  we  ufually  fay, 
fi  the  Wind  blows  from  one  Quarter  or  the  Other,  or  from  one 
j  Point  of  the  Compafs  or  another. 

Euphrof.  Pray,  what  are  the  general  Caufes  of  Wind3  or  this 
J  Motion  of  the  Air  that  you  fpeak  of  ? 

Cleon .  The  particular  Caufes  of  Wind  are  many;  but  one 
i  general  Caufe  is  the  Inequality  of  Heat  and  Cold  in  different 
;j  Parts  of  the  Atmofphere  ;  but  this  will  prove  the  entire  Subjecft 
;  of  a  future  Converfation .  And  as  it  will  be  proper,  not  only  to 
|  tell  you,  that  the  Air  has  fuch  and  fuch  Qualities,  hut  to  con- 
!  vince  you  by  Experiments,  that  they  do  really  exift,  I  fhall  make 
<j  fome  Preparation  for  that  Purpofe  againft  the  next  Opportunity ; 

J  and  fo  for  the  prefent,  Adieu. 
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DIALOGUE  IL 

Of  Experiments  to  few  the  natural  Production 

of  Air. 

Euphrofyne. 

Q  O  !  You  have  fpread  the  Table,  I  fee,  for  my  Entertain- 
1  '  merit.  I  can  affure  you,  to  feaft  my  Mind  onthefe  Things 
affords  me  as  much  greater  PJeafure  than  the  common  Produc- 
tionsof  a  Cook’s-fhop  can  afford  the  Palate,  as  the  Subject  of 
the  fined  Parts  of  Philofophy  can  be  fuppofed  to  exceed  all  the 

Merits  of  the  Art  of  Pafry. - 1  make  this  Sort  of  Com^ 

parifon  (which  I  know  you  will  allow  to  be  juft)  becaufe  I  was 
the  other  Day  in  Company,  where  a  certain  Perfon,  having  juft 
before  difplayed  his  Talent  in  defcanting  upon  what  wTas  fine  Eat¬ 
ing  and  Drinking ,  and  how  happy  it  was  to  have  a  critical  Tafte 
to  diftinguifh  the  Delicacies  of  a  Haut  Gout ,  and  the  genuine 
Flavours  of  Burgundy  and  Champaign ,  which  took  up  the  beft 
Part  ofDinner-time,  and  an  Hour  after ;  at  length,  he  was  pleafed 
to  dired  his  Difcourfe  to  me,  and  with  an  Air  of  Pleafantry  to 
tell  me,  that  he  heard  I  was  intent  on  the  Studies  of  Philofophy, 
and  that  I  was  already  become  a  very  conftderable  Adept  in  it ; 
that  I  had  long  been  converfing  with  the  Stars,  and  after  much 
more  of  fuch  Kind  of  complaifant  Raillery,  he  added  (by  Virtue 
of  a  Bumper  of  French  Port)  that  it  had  quite  opened  a  new  Scene 
to  his  View;  that  he  had  always  looked  on  the  Fair-Sex  till 
now  in  a  different  Light;  and  that  their  higheft  Pretenfions  were 
to  no  more  Skill  than  the  Oeconomy  of  a  Kitchen ;  and  the  pretty 

Dexterity  of  making  Puddings  and  Pies - It  will  not  be  worth 

while  to  infift  on  what  farther  palled  between  us  ;  but  though  I 
was  in  fome  Meafure  affeded  by  fuch  a  fafliionable  Piece  of  Ri¬ 
dicule  ;  yet  I  conftdered,  that  Philofophy  was  too  amiable  a  Sci¬ 
ence  to  be  bantered  out  of  my  Regard  for  it,  fetting  afide  the  na¬ 
tural  Propenfity  that  I  always  had  to  the  Study  of  it  ;  therefore 
let  me  not  interrupt  you  any  longer,  but  proceed  to  your  Expe¬ 
riments  ;  for  I  muft  ftill  long  to  be  acquainted  with  the  Nature 
of  this  neceftary  Element,  and  learn  how,  and  by  what  Means 
it  is  produced. 


Cleon* 
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Cleon,  It  is  Pity  that  any,  even  of  our  Sex,  fhould  fo  far  be- 
s  tray  their  W ant  of  Prudence  as  to  ridicule  a  philofophical  Dif- 
upofition  in  Others,  only  for  W  ant  of  a  Tafte  for  the  Science  them- 
Ifelves.  I  muft  allow  this  is  but  too  often  the  Cafe  ;  I  only  wilh 
rone  Thing  for  the  Honour  of  our  Sex,  that  many  of  them  had 
ibut  half  the  natural  Genius  and  Capacity  of  Improvement  in  na¬ 
il  tural  and  mathematical  Sciences  as  many  of  the  Ladies  are  pof- 

ifefFed  of : - But  to  the  Purpofe  ;  you  remember,  I  told  you, 

| When  we  laft  converfed  together,  that  the  Parts  ol  Matter  by 
vS  Attraction  and  Repulfion  were  put  into  Motion,  and  that  when- 
lever  by  this  Means  they  could  be  feparated  beyond  the  Sphere  of 
t  Attraction,  they  commenced  a  repelling  State,  and  then,  as 
n  they  were  at  a  greater  Diftance  from  each  other  than  before,  they 
Imuft  become  very  light,  and  arife  into  the  Body  of  the  Air  in 
dForms  of  Vapours  .and  Exhalations  of  various  Kinds.  Thofe 
selaftic  Particles  that  rife  vifible  to  the  Sight  are  what  we  ufually 
deall  Vapours,  or  Steam  ;  fuch  as  we  commonly  fee  rife  from  the 
Surface  of  heated  Water  and  other  moift  Subfiances. 

Euphrof,  This  I  am  convinced  of  every  Day  by  my  T ea- ket¬ 
tle,  in  which  I  have  often  wondered  at  that  Violence  and  Impe- 
ituofity  with  which  it  illues  from  the  Spout;  and  I  now  begin  to 
3  fee  fomewhat  of  the  Reafon  and  Caufe  thereof,  viz.  that  it  arifes 

)from  the  Elafficity  of  its  Parts,  which  by  Experience  I  know  is 
greatly  augmented  by  Heat  ;  but  can  you  tell  the  particular  Man- 
p  ner  in  which  that  is  effected  ? 

1  Cleon.  As  I  fhall  {hew  hereafter,  that  all  Pleat  confifls  in 
j  the  great  Velocity  or  fwift  Motion  of  the  Parts  of  Matter,  and 
I  the  Velocity  of  the  Particles  of  Light  is  the  greateft  of  any,  which 
>'  we  know  of  in  Nature  ;  fo  we  find,  that  thofe  Particles  by  their 
j  ARion  always  produce  the  Senfation  of  Warmth  or  Heat,  and 
3  being  plentifully  imbibed  by  all  Kinds  of  Bodies,  thefe  aCtive 
i  Particles  are  constantly  employed  toleparate  the  Parts  of  Bodies, 
rj  and  by  this  Means  to  produce  the  natural  Exhalations  or  Steams 
:  from  every  heated  Liquor.  1  hefe  fenfible  Vapours  rife  into  the 
Air,  and  make  a  Part  of  the  Atmofphere;  for  the  Air  is  con- 
$  ffantly  filled  with  Particles  of  Moiflure,  which  by  Heat  are  fo 
:  far  attenuated  as  feldom  to  be  fenfible  to  the  Sipht. 

O 

Euphrof.  Then  what  you  now  fay,  I  prefume,  is  the  Reafon 
why  in  the  Morning  or  Evening,  when  the  Air  is  cool,  v/e  fee 
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the  Vapours  arifefrom  the  Earth  into  the  Air,  and  alfo  in  a  very 
cold  W inter’s  Day,  our  very  Breath  becomes  vifible  to  the  Eye, 
as  it  then  wants  a  fufHcient  Degree  of  Heat  to  rarify  the  Parti¬ 
cles,  and  make  them  efcape  the  Sight. 

Clean*  You  underhand  this  Matter  very  well;  and  in  the 
fame  Manner  you  are  to  imagine,  that  folid  Bodies  will  have 
their  fuperficial  Parts  feparated  by  the  AHion  of  Heat,  and 
thefe  Particles  fo  feparated  will  be  affected  with  a  repuliive  Force  ; 
which  repulffve  Force  will  caufe  them  toafcend  into  the  Body  of 
Air,  and  become  a  Part  of  the  Atmofphere  itfelf.  Thefe  Parti? 
cles  arifing  from  folid  Bodies  are  always  too  fine  to  be  vifible  tq 
the  Eye,  and  therefore  it  is,  that  we  rarely  know,  or  even  think 
of  any  fuch  Thing,  and  we  find  by  Experience,  that  all  Bodies 
lofe  their  Parts  in  Proportion  as  they  are  more  actuated  by  the 
Power  or  Particles  of  Heat ;  and  when  the  Degree  of  Heat  is  ve¬ 
ry  intenfe,  there  are  but  few  Bodies,  whofe  Parts  are  fo  fixed,  or 
cohere  fo  firmly,  as  not  to  be  feparated  by  their  AHion  ;  and  the 
Experiment  which  I  fhall  now  fhew  you,  will  be  a  fufficient  Con¬ 
firmation  of  this  Truth. 

Euphrof.  Pray,  to  what  Purpofe  is  this  fine  Pair  of  Scales  and 
thefe  feveral  Slips  of  Paper,  which  I  fee,  and  the  Wax- candle  ?  I 
fuppofe,  they  are  all  to  be  concerned  in  the  Experiment  you  men¬ 
tion. 

Cleon.  ’Tis  true  they  are :  The  Candle  is  to  fhew  you  the 
great  Power  of  Heat,  or  Fire,  upon  the  Parts  of  thofe  Pieces  of 
Paper  while  they  are  burning,  and  they  are  all  firff  weighed  very 
nicely  by  thofe  Scales.  The  Quantity  which  I  have  here  pro¬ 
vided  weighs  juft  100  Grains,  as  you  fee  by  placing  the  feve?al 
Slips  in  one  Scale,  and  the  Grain-weights  in  the** other. 

Euphrof.  I  fee  they  juft  equipoize  each  other  ;  but  how  am  I 
to  know  what  Parts  are  converted  into  Air  in  burning  ? 

Cleon.  By  weighing  the  Afties  which  remain  ;  for  thefe  we  can 
colledl,  and  place  in  the  Scale  without  the  Lofs  of  a  fingle  Par¬ 
ticle. - 1  hus,  I  take  the  firft,  and  put  it  to  the  Flame  of 

the  Candle;  it  takes  fire,  and  regularly  burns  down  to  my  Fin¬ 
ger;  the  Parts,  you  fee,  all  fly  off  in  Flame,  except  that  fixed 
and  earthy  Part  which  is  called  the  Calx,  and  which  I  now  place 
in  the  Scale.-- - I  hen  I  take  the  Second,  and  burn  it  accord¬ 

ingly,  and  put  the  remaining  Calx  to  the  other  in  the  Scale — r 

And 
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And  in  this  Manner  I  proceed  with  them  all - And  now, 

my  Euphrofyne ,  you  fee  all  their  AJhes  in  the  Scale,  and  you  will 
obferve  how  light  they  are ;  you  take  out  the  former  Weight  of 
the  Paper  before  it  was  burnt,  and  put  in  Others  to  make  an  E- 
quilibrium  with  the  Afhes,  and  you  find,  that  6  Grains  is  fuf- 
ficient  for  that  Purpofe. 

Euphrof.  I  fee  that  is  the  Cafe  :  A  100  Grain’s  Weight  of 
Paper  is  now  reduced  to  fix  only;  lean  eafily  underdandfrom 
thence,  that  94.  Parts  of  a  100  of  this  Paper  has  been  driven 
into  the  Air  by  the  Adlion  of  Fire,  and  fo  much  of  the  Paper,  I 
prefume  I  may  fay  in  the  philofophical  Stile,  is  converted  into 
Air. 

Cleon.  If  my  Definition  of  Air  be  allowed,  fo  much  of  the 
Paper  is  mod:  certainly  transformed  into  Air.  The  Parts  are  gone, 
we  are  fure,  by  Deficiency  of  their  Weight.  They  could  not 
be  annihilated  ;  they  could  not  rife,  and  fly  away  without  a  re¬ 
pelling  Force  to  carry  them  off,  and  they  are  too  fine  to  be  per¬ 
ceived  by  the  Eye,  after  they  are  got  beyond  the  fmall  Extent 
of  the  Flame.  Thus,  the  Candle  itfelf  by  Degrees  is  wafted, 
and  at  length  is  tranfmuted from  a  Subdance  of  heavy,  co-hefive, 
palpable  Wax,  to  that  of  a  light,  eladic,  and  impalpable  Body 
of  Air. 

Euphrof  By  this  Example  I  fee  what  wonderful  Changes  are 
made  in  the  Nature  of  Things  by  theAdfion  of  Pleat  and  Fire; 
and  one  Thing  I  cannot  help  taking  Notice  of  is,  viz.  that  all 
thofe  Parts  of  Bodies  which  in  this  Way  become  Air  mudfirdput 
on  the  Appearance  of  Fire  itfelf,  or  pafs  thro’  the  intermediate 
State  of  f'lame  ;  fo  that,  properly  fpeaking,  the  fame  Body  was 
one  Moment  Paper ,  the  2d  Moment  Fire,  and  a  3d  Air ;  all 
which  appear  to  be  very  different  States  for  the  fame  Sort  of 
Matter  to  fubfid  in,  in  fo  very  fhort  a  Time. 

Cleon.  And  yet,  as  wonderful  as  fuch  Operations  of  Nature 
mud  appear,  when  rightly  confidered,  we  fee  how  little  Effedl 
they  have  on  the  unthinking  Part  of  Mankind.  They  fee  their 
Wood  and  Coal  every  Day  in  this  Manner  converted  into  Air, 
without  entertaining  any  Thought  or  Refledtion  on  the  Nature 
of  the  Thing,  or  being  any  otherwife  affedled  than  by  its  Heat, 

Euphrof  You  cannot  expedl  that  People  diould  go  to  philo- 
fophifmg  on  every  Fire  they  want  to  warm  themfclves  by.  If 

they 
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they  are  warmed,  and  the  Pot  boils,  no  Matter  v?hat  becomes  of 

the  Wood,  when  it  is  burnt. - But  what  mean  thefe  other 

Parts  of  your  Apparatus,- - The  Phial - -the  Chalk - 

the  Tube - the  Quick  filver,  which  I  here  fee  in  a  Kind  of 

proinifing  Situation  ? 

Cleon .  Thefe  are  all  defined  for  the  Illuftration  of  this  im¬ 
portant  Point,  the  Production  of  Air .  The  firft  of  thefe  is  the 
Glafs-tube,  which  you  obferve  with  a  Brafs  Cap  at  the  End,  and 
a  fmall  Hole  in  it  ;  this  Tube  I  fhall  fill  with  Water,  and  a 
fmall  Quantity  of  Aqua  Fcrtis  to  make  it  acid  ;  then  this  Piece 
of  Chalk  being  put  into  the  Mixture,  a  Fermentation  will  enfue, 
by  which  the  Particles  of  Chalk  will  be  feparated,  and  turned  in¬ 
to  Air;  for  Fermentation  is  another  grand  Operation  in  Na¬ 
ture,  by  whrch  the  Parts  of  Bodies  undergo  the  greateft  Variety 
of  Tranfmutations,  and  by  which  many  of  their  Parts  are  con- 
ftantly  changed  into  Air.  But,  that  you  may  fee  the  Effedf  of 
this  Experiment  in  the  moft  convincing  Manner,  I  (hall  firft  fill 
the  T ube  with  Water  :  and  then,  tho*  I  place  my  Thumb  on  the 
Top  of  it,  you  obferve  no  Water  runs  through  the  Hole  at  the 
Bottom. 

Eupbrof  I  do,  but  fince  there  is  a  Hole  open,  pray,  why 
does  not  the  W ater  defcend  by  its  Weight  ? 

Cleon.  Becaufe  the  Air,  being  a  fluid  Body,  prefies  upwards  as 
well  as  downwards,  and  the  Preflure  upwards  againft  the  Water 
in  that  Hole  is  much  greater  than  the  Preflure  downwards,  and 

therefore  will  prevent  its  running  out. - But  fee,  I  take  my 

Thumb  away,  and  then  the  Water  defcends  in  a  Stream  thro’ 

the  Hole. - I  place  my  Thumb  on  again,  and  it  flops. - 

I  remove  my  Thumb,  and  the  W ater  runs  out. 

Euphrof  There  is  fomething  odd  in  this  Appearance,  and 
yet,  I  believe,  I  fee  the  Reafon  of  it ;  for  when  the  T ube 
is  open  on  the  Top,  and  the  Weight  of  the  Air  lies  upon 
the  Water,  and  the  'Weight  of  both  together  downwards  being 
greater  than  the  Preflure  of  the  Air  upwards,  muft  neceflarily 
make  the  Water  run  out ;  and  of  Courfe  it  muft  flop  again,  when 
the  Tube  is  clofed  on  the  Top. 

Cleon.  I  fee  nothing  wfll  efcape  your  Sagacity  ;  and  now  you 

are  prepared  to  fee  the  Efledl  of  Fermentation. - You  fee, 

I  fill  the  Tube  with  the  acid  Mixture - 1  put  in  the  Piece 

of 
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of  Chalk - and  immediately  I  put  in  the  Cork,  fo  that  you 

.now  fee  the  whole  Tube  filled  with  the  Fluid  only,  without 

any  Air  at  the  Top.— — * - But  behold  !  Numberlefs  Bubbles  of 

Air  arife  from  the  Chalk  in  a  conftant  Succefiion  to  the  Top  o 
the  Fluid  :  The  Confequence  of  this  is,  that  the  Fluid  muft  be 
p  reified  by  this  new  Air,  and  when  its  Spring  becomes  greater 
than  that  of  the  common  Air  on  the  Outfide,  it  will  drive 
the  Fluid  out  of  the  T  ube. - — Thus  you  fee  it  keeps  continu¬ 

ally  dropping  from  the  Hole. 

Euphrof.  ?Tis  with  great  Pleafure  I  obferve  what  you  fay — . 
What  prodigious  Quantified  of  Air  do  I  fee  confiantly  arifing 

from  the  Chalk ! - -It  is  a  perfect  Evaporation  of  Air. - — 

The  longer  it  continues  the  greater  is  the  Fermentation,  and  the 

fafter  the  Water  drops  from  the  Tube - It  has  now  expelled 

more  than  one  Half,  and  will  foon  drive  the  Whole  of  it  out.— 
But,  pray,  Cleonicus ,  whence  comes  this  Air  from  the  Chalk? 
It  is  not  that  which  is  contained  in  the  Pores  of  the  Chalk  ? 

Clean.  No,  my  Euphrofyne,  you  muft  take  Care  of  the  com¬ 
mon  Miftake.  Moll  People,  as  well  as  you,  are  apt  to  think,  that 
it  is  owing  to  the  Dilatation  of  natural  Air  contained  in  the  Pores 
of  Chalk  3  but  they  are  greatly  mifiaken 3  for  fitch  Air  cannot 
be  dilated,  or  made  to  poiTefs  a  larger  Space  than  what  it  natu¬ 
rally  does,  unlefs  it  be  by  Heat,  or  taking  off  the  Weight  of  the 
circumambient  Air  5  for  the  Fermentation  produces  no  Heat  in 
the  Chalk,  and  therefore  the  Air,  contained  in  the  Pores,  can¬ 
not  be  dillodged  upon  that  Account.  Nor  is  the  Prefiure  of  the 
Air  leffened  upon  the  Chalk,  but  really  increafed  by  the  addi¬ 
tional  Weight  of  Water  3  therefore,  it  is  impoffible  upon  either 
of  thefe  Accounts,  or  any  other,  to  conceive,  that  this  Air, 
which  we  fee  arife  from  the  Chalk,  fill  the  Tube,  and  drive  out 
the  Water,  fhould  any  how  proceed  from  the  Air  in  the  Pores 
of  the  Chalk. 

Euphrof.  You  have  faid  enough  to  convince  me  that  it  can¬ 
not  3  and  if  it  be  not  from  that  Air,  it  muff  be  from  the  Chalk 
itfelf  of  Courfe3  and  I  fuppofe,  by  what  you  have  hitherto  (hewn 
me,  I  may  venture  to  fay,  that  the  very  Particles  of  the  Chalk 
itfelf  are  changed  into  Air  by  Fermentation. 

Cleon.  That  is  the  very  Cafe  :  The  Chalk  becomes  Air,  or 
a  Subfhnce  altogether  invifihle  to  the  Eye.  It  has  an  elaffic 

Force, 
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Force,  and  that  fiiperior  to  the  Elafticity  of  common  Air,  as  is 
demonffrable  by  forcing  the  Water  out  of  the  Tube,  which  was 
at  firft  kept  in  by  the  common  Spring  of  the  Air. 

Eupbrof  But  what  means  this  T ube  with  a  Bladder  tied  on 
to  the  End  ? 

Cleon.  That  is  for  an  Experiment  to  the  fame  Purpofe.— — - 
You  fee  here  this  Phial,  into  which  I  put  the  fame  acid  Mix¬ 
ture  and  Chalk- - and  the  fame  Effedf  you  now  obferve  en~ 

fues.- - In  the  Brafs  Cap  on  the  Top  of  the  Phial,  I  fcrew 

on  the  Glafs  Tube  with  the  empty  Bladder  on  its  End. - j— 

And  now  you  readily  perceive,  that  the  new  generated  Air 
{hews  itfelf  by  entering  the  Bladder,  and  expanding  it  by  De¬ 
grees. 

Enphrof.  A  curious  Phenomenon  this  !« - The  Bladder 

begins  gradually  to  unfold,  and  to  increafe  in  its  Bulk  from  the 
increafmg  Quantity  of  Air  arifing  from  the  Chalk.  I  apprehend-, 
if  we  could  wait  to  fee  this  Experiment  in  its  utmoft  Extent,  the 
Bladder  would  be  not  only  filled  with  Air,  but  at  length  would 
burft  by  the  Force  of  its  Spring. 

Cleon .  It  certainly  would,  in  the  fame  Manner  as  it  might 
by  injecting  the  common  Air  with  a  Syringe  ;  and  therefore  the 
Appearance  and  the  Effects  of  this  new  generated  Air  being  ex¬ 
actly  the  fame  with  the  common  Air,  there  is  no  room  to  doubt, 
but  that  the  Particles  of  Bodies  are  converted  into  the  common 
Air  that  we  breathe.  But  we  have  ffill  other  Experiments,  which 
I  {hall  fhew  you  for  the  Sake  of  Variety,  that  will  as  evidently 
prove  the  Fa£E 

Euphrof  I  am  fully  fatisfied  and  convinced  of  the  Truth  of 
this  important  Affair,  but  {hall  be  glad  to  fee  it  further  illuftrated 
by  a  Diverfity  of  Experiments.  Pray,  what  is  your  next  ? 

Cleon.  From  this  Phial,  I  fcrew  off  the  Tube  with  the  Blad¬ 
der,  and  to  the  acid  Mixture  I  pour  in  a  Quantity  of  Quick-fil- 
ver;  then  I  take  this  Glafs-Tube,  30  Inches  long,  and  fcrew 
into  the  Phial  with  the  lower  Part  defcending  a  fmall  Depth  into 
the  Mercury. - The  Chalk  now  (as  in  the  former  Experi¬ 

ment,)  you  fee,  yields  a  large  Quantity  of  Air,  which,  as  it  can¬ 
not  get  out  of  the  Phial,  muff  prefs  upon  the  Surface  of  the 

Qiiick-filver,  and  raife  it  up  in  the  Tube - See,  it  begins  to 

afcend. - 
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Euphrof  It  evidently  rifes,  and  a  delightful  Sight  it  affords 

me. - —  It  keeps  gradually  rifmg,  which  fhews  the  conftant 

increafed  Spring  of  the  Air  in  the  Phial,  arifing  from  the  Chalk* 
-  But,  pray,  Cleonicus ,  what  would  be  the  Cafe  if  this  Ex¬ 
periment  was  to  be  tried  for  a  long  Time  ?  To  what  Height 
would  it  raife  the  Mercury  in  the  Tube  ? 

Cleon.  The  Height  of  the  Mercury  would  continue  encreaf- 
ing,  ’till  fuch  Time  as  the  Spring  of  the  Air  in  the  Phial  (which 
is  always  equal  to  the  Weight  of  the  Mercury  in  the  Tube)  be¬ 
comes  fo  great,  as  to  burfl  the  Phial ;  and  then,  of  courfe,  the 
Experiment  will  be  over. 

Euphrof.  Why,  you  almoft  begin  to  make  me  afraid  ;  for  I 

fee  the  Mercury  is  now  high  in  the  Tube. - Pray,  unfcrew 

the  Tube,  and  let  the  Air  out,  left  I  (hould  fee  the  Experiment 
concluded  in  the  Manner  you  mention,  which  I  would  notchufe 
by  any  Means  to  do. 

Cleon.  I  don’t  wonder,  if  your  Timidity  exceeds  your  Cu- 
riofity.  No  Body  would  care  to  be  prefent  at  the  burfting  of  a 

Glafs. - - But  now  obferve,  as  I  gently  turn  the  Screw 

back,  the  Air  goes  out  by  fmall  Degrees,  and  you  fee  the  Quick- 
filver  fubfiding  in  the  Tube,  which  is  no  unpleafant  Part  of  this 
Experiment. 

Euphrof  Every  Part  of  this  Experiment  is  really  very  curious, 
and  I  am  convinced  of  the  Truth  of  that  Doctrine,  which  to 
me,  at  firft,  appeared  not  fo  very  plain  and  demonftrable,  and 
therefore  fhould  put  you  to  no  farther  Trouble  upon  this  Head, 
were  it  not,  that  you  have  yet  one  Experiment  ftill  remaining  ; 
which,  I  fancy,  mu  ft  be  fomewhat  curious,  by  the  Manner 
of  it. 

Cleon.  5Tis  true,  this  is  the  Experimentum  Cruets ,  as  the 
Philofophers  call  it,  or  one  perfectly  decifive.  I  have  before 
obferved  to  you,  that  the  Weight  of  any  Body  is  always  pro¬ 
portioned  to  the  Number  of  Particles,  or  Quantity  of  Matter  in 
it ;  from  whence  it  follows,  that,  if  the  Quantity  of  Matter  be 
diminifhed,  the  Weight  of  that  Body  will  be  leflened  in  the 
fame  Proportion  ;  therefore,  to  fhew  that  it  is  the  real  Subftance, 
or  common  Matter  of  the  Chalk,  which  is  changed  into  Air  by 

Fermentation,  I  have  contrived  the  following  Experiment. - 

I  put  into  one  Scale  of  the  Balance,  a  fmall,  cylindrical,  glafs 
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Cup,  with  a  proper  Quantity  of  the  acid  Mixture  in  it,  - — 

over  which  I  place  a  Paper-cover  : - - On  this  Paper  I  place 

a  Piece  of  Chalk,  and  then  balance  the  Whole  by  Weights,  put 

into  the  other  Scale  : - daftly,  I  gently  flip  the  Chalk  into 

the  Mixture  under  the  Paper-cover,  which  prevents  any  of  the 

Fluid  flying  off  from  the  Cup  in  the  Ebullition.  - And 

now  obferve  the  EffeCt :  As  the  Fermentation  continues,  the 
Particles  of  the  Chalk  change  into  Air,  and  fly  away,  and  you 
obferve  that  Scale  is  fenfibly  become  lighter,  and  preponderat¬ 
ed  by  the  other.  This  'plainly  fhews,  that  the  Subftance  of 
the  Chalk  is  conflantly  diminifhing  by  the  Diminution  of  its 
Weight;  and  you  may  fee  at  any  Time  how’ much  of  the  Weight 
is  deficient,  by  putting  Grain- weights  into  the  fame  Scale  to  re- 
Pore  the  Equilibrium. 

Euphrof.  This  Experiment  is  certainly  the  Principal  of  all : 
It  proves,  beyond  all  Contradiction,  the  natural  Production  of 
Air  from  the  folid  Subftancesof  Bodies  ;  and  not  only  fo,  but  in 
this  Manner  it  will  be  eafily  found  what  Weight  of  Air  a  Body, 
of  any  given  Weight  will  yield  ;  for  I  obferve,  that  the  Chalk 
keeps  conflantly  diminifhing,  till  at  laftit  will  all  be  diflolved. 

Cleon.  It  is  true;  but  it  will  be  too  tedious  to  wait  for  that: 
The  Event  will  fhow,  that  one  Half  of  the  Chalk  was  turned 
into  Air.  But  this  depends  on  the  Nature  of  the  Chalk,  and 
other  Subftances  to  be  diflolved;  for  fome  afford  a  great  deal 
more,  and  others  lefs,  of  this  fine  Matter.  As  it  appears  from 
thefe  Experiments,  that  much  Air  is  produced  from  Bodies,  by 
the  different  Methods  before-mentioned  ;  fo  there  are  many  0- 
thers,  which  equally  prove,  that  the  Quantity  of  Air  is  really 
leffened,  confumed,  or  abforbed  by  Bodies.  This  is  well  known 
to  be  the  Cafe  of  the  Fumes  of  Sulphur,  Fire,  living  Animals, 
&c.  which  are  all  found  to  leffen  the  Quantity  of  Air;  the  Man¬ 
ner  how  this  is  done  is  not  fo  eafily  underftood  as  the  Produc¬ 
tion  of  Air.  But,  as  it  is  now  Time  to  put  an  End  to  this  Con- 
verfation,  I  fhall  recommend  to  your  Perufal,  at  your  leafure 
Hours,  what  Mr.  Boyle ,  Dr.  Hales ,  and  feveral  other  Authors, 
have  wrote  upon  this  SubjeCt,  which  will  give  you  all  the  Sa¬ 
tisfaction,  in  relation  to  this  Matter,  that  you  can  defire. 
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DIALOGUE  III. 

■  •*'  >  .  ;  a  i .  •  ,  t 

*  -  :  >. 

O/'  the  Do  Brine  0/  Wind.  Nature,  Ufe? 

Caufes. 

Eupbrofyne. 

HT'  HE  curious  Subjects  and  Experiments  of  our  laft  Conver- 
fation  have  engaged  me  to  take  the  firft  Opportunity  of 
troubling  you  again  with  my  Enquiries.  You  have  fhewed  me 
Itow,  and  in  what  Manner  Air  is  produced,  and  I  have  been, 
fince,  reading  the  Authors  you  recommended,  which  have  high¬ 
ly  gratified  my  Curiofity,  and  greatly  enlarged  my  Underftand- 
ing  ;  but  feveral  Things  yet  remain  that  I  do  not  thoroughly 
comprehend  ;  and  concerning  which  I  mull  beg  your  Solution 
of  a  few  Queries  relating  to  this  furprizing  Body  of  Air.  I 
remember,  Cleonicus ,  you  fome  Time  ago  hinted  to  me,  that  the 
Wind  was  only  the  Air  in  Motion:  This  was  too  flaort  an  Ac¬ 
count  of  fo  important  a  Subjedl,  as  the  Dodlrine  of  Wind,  to 
fatisfy  me.  I  doubt  not  but  you  can  give  me  a  more  full,  and 
plain  Idea  of  this  Affair. 

Cleon.  The  Subjedl  of  Wind,  tho’ nothing  more,  inagene- 
ral  Way  of  defining  it,  than  Air  in  Motion  \  is,  in  itfelf,  amofl 
curious,  important,  and  myfterious  Subjedl,  and  has  employed 
the  1110ft  learned  Pens  of  Philofophers  to  account  for  it,  and 
the  greateft  poetical  Geniufi'es  to  defcribe  it.  I  need  not  men¬ 
tion  to  you  the  great  Benefit,  yea,  the  abfolute  Neceflity  it 
is  of  to  all  Mankind  :  Air,  without  Motion,  I  have  already 
obferved  to  you  is  as  pernicious  as  ftagnant  Water,  both  equally 
deleterious,  or  poifonous  to  Animals.  The  dreadful  Effedfs  of 
a  motionlefs  Air,  we  find  in  clofe  Apartments,  Prifons,  Ships, 
&c.  as  is  fufficiently  known  by  the  happy  Effedls  produced  by 
Ventilators,  and  other  Methods  propofed  for  producing  a  Mo¬ 
tion  and  Circulation  of  Air.  W e  all  find  not  only  Health,  but 
Pleaftire  from  every  gentle  Breeze ;  and,  with  refpedf  to  the 
Ladies  in  particular,  they  have  not  a  Fafihion  more  founded  on 
Philofophy  than  that  of  the  Fan,  for  producing  an  artificial 
Wind,  whenever  they  have  Occafion. 

N  n  2 
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Euphrof.  I  muft  confefs,  tho’  I  have  been  long  ufed  to  this 
little  Inftrument,  I  never  confidered  the  Rationale  of  it  before. 

I  wifh  I  could  find  as  much  Philofophy  in  many  other  female 
Trinkets.  But  now  we  are  upon  this  Subjedf,  I  think  I  may  as 
well  obferve  to  you,  that  a  Pair  of  Bellows  may  be  ranged  un¬ 
der  the  fame  Clafs  of  ufeful  Philofophical  Infl ruments. 

Cleon .  You  have  rightly  obferved,  m y  Euphrofyne the  Con- 
llrudtion  of  the  Bellows  is  truly  philofophical,  as  are  many  other 
domeflic  Implements,  which  are  little  confidered  in  that  Light; 
for  when  the  upper  Part  of  the  Bellows  is  lifted  up,  the  Body  of 
Air  is  lifted  from  the  lower  Part,  and  confequently,  as  you  ob¬ 
ferve,  a  Hole  is  made  in  that  Part,  the  Air  will  rufh  in,  and  fill 
the  hollow  Part  of  this  Inftrument  with  Wind  ;  but  when  the 
Force  of  the  Hand  is  applied  to  the  upper  Part,  to  deprefs  it,  it 
prefies  the  internal  Valve  down  upon  the  Hole,  and  prevents 
the  Air  from  returning  again  that  W ay  :  The  Body  of  Air  within 
the  Bellows  is  forced  to  make  its  Way  thro’  the  narrow  Hole  of 
the  Pipe,  in  a  very  rapid  Manner,  and,  being  diredfed  to  the 
Fire,  produces  that  ftrong  Blaft  which  is  necefiary  for  begetting, 
and  increafing  that  Element  among  the  Fewel,  in  order  to  its 
burning  brifkly. 

Euphrof.  This  Implement  is  of  much  more  Confequence 
than  I  ever  imagined.  I  have,  many  a  Time,  fupinely  fat  blow¬ 
ing  the  Fire,  without  ever  confidering  how,  and  in  what  Man¬ 
ner,  the  Effedf  was  produced  ;  which  now  affords  me  no  fmall 
Pleafure  to  underftand  :  At  the  fame  Time  I  can  difcern  the 
Reafon  of  a  Drawing-ftove,  by  encreafing  the  Velocity,  or  Mo¬ 
tion  of  the  Air  upon  the  Fire.  And,  indeed,  one  would  think, 
our  Cook-maids  had  got  fome  Philofophy  by  Inflindl ;  for  when 
the  Fire  has  been  low,  I  have  often  obferved  them  to  fet  the  Poker 
upright  belore  the  Grate,  and  ufed  to  wonder  why  they  did  it, 
'till  now  I  obferve,  it  divides  the  Draught  of  Air,  and  makes  it 
come  in  two  Streams  upon  the  Fire  ;  it  will,  therefore,  have  a 
greater  Force,  and  raife  the  Fire  of  Courfe.  You’ll  excufethis 

fhort  Digrefiion  — - - Piay,  go  on  with  your  Subjedls  of 

more  Importance. 

Cleon.  I  like  your  Remarks  fo  well,  that  I  {hall  add  another 
of  that  Kind  to  them;  and  that  is,  that  the  very  Structure  of  a 
Chimney  depends  entirely  upon  the  Motion  of  the  Air  ;  for  the 
.  Fire 
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|i  Fire,  rarifying  the  Air  in  the  lower  Part  of  the  Chimney,  makes 
it  lighter  than  the  Air  in  the  Room,  which,  as  it  is  heavier  and 
I  lower,  will  drive  up  the  lighter  Air  above  the  Fire,  to  the  Top 
of  the  Chimney,  and  carry,  by  this  Means,  the  Smoke  along 
>  with  it  :  And  it  is  certain,  if  a  Chimney  was  well  made,  ac- 
:  cording  to  the  Rules  of  Philofophy,  we  fhould  not  be  fo  often 
moleffed  with  that  very  difagreeable  Phenomenon,  a  fmoky 
Room.  For  it  is  certain,  if  there  was  a  proper  Draught  of  Air 
contrived  over  the  Fire  in  the  Chimney,  it  would  always  be  fuf- 
ficient  to  carry  the  Smoke  of  the  Chimney  upward,  and  over¬ 
come  the  Xmpulfe  of  the  Air  on  the  Top  of  the  Chimney.  - - - 

But  a  fmoky  Chimney  is  only  one  bad  Effedt  of  Ignorance,  and 
a  general  Contempt  which  the  V ulgar  lhew  to  Philofophy. 

Euphrof  I  am  fully  convinced,  that  we  fuffer  many  Incon- 
veniencies  of  Life  for  want  of  being  acquainted  with  the  proper 
Means  of  removing  them.  — — - —  Now  you  talk  of  the  Wind, 
it  occurs  to  my  Mind,  that  the  Sails  of  the  Wind-mill  on  yonder 
Hill,  always  {land  a-flant  to  the  Wind  :  I  have  thought  to  afk 
you  the  Reafon  of  it  feveral  Times,  but  forgot  it,  therefore 
give  me  Leave  to  do  it  now. 

Cleon.  You  could  never  have  propofed  it  more  opportunely, 
as  the  Wind-mill  is  a  very  confiderable  Inflance  of  the  great  Be¬ 
nefit  Mankind  receives  from  the  Motion  of  the  Air.  The 
Force  of  the  Air  in  Motion,  when  confidered,  in  a  large 
Quantity,  is  very  great  upon  the  Surface  of  the  Sails  ;  if,  there¬ 
fore,  thofe  Sails  were  placed  diredtly  before  the  Wind  the 
Force  upon  all  the  four  Sails  would  be  fo  great,  as  to  blow  down 
the  Mill  ;  and  if  the  Sails  were  turned  fo  as  to  be  placed  in  the 
Direction  of  the  Axis  on  which  they  are  fixed,  then  the  Wind, 
palling  one  Side  and  the  other,  would  have  no  EfFedt  upon  them 
at  all;  but  being  placed  obliquely,  or  Side-ways  to  the  Wind, 
the  defired  Effect  is  produced,  i.  e.  the  Mill  ffands  firm,  and  the 
Wind  has  yet  Power  enough  on  the  Sails  to  give  them  a  proper 
Motion,  and  to  produce  Force  enough  for  turning  the  Mill- 
ftones  and  grinding  the  Corn  ;  which  affords  us  that  feafonable 
Supply  of  Flour  and  Bread  in  a  Time  of  great  Drought,  when 
there  is  no  Rain,  and  when  our  Springs,  or  Rivers  fail  us,  or 
our  Habitations  are  too  far  diftant  from  them. 
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Euphrof.  Yet,  great  as  the  Advantage  of  a  Wind -mill  is? 
I  prefume,  it  will  bear  no  Comparifon  with  the  Condrudtion 
and  Ufe  of  a  Ship. 

Cleon .  No  otherwife  than  as  fmall  to  great.  For  to  fay  the 
Truth,  a  Ship  is  one  of  the  mod  noble  Machines,  and  the 
created:  Effect  of  Art  that  has  relation  to  the  Motion  of  Air; 

O 

The  Oceans  themfelves  would  be  ufelefs  to  us  without  the  mov¬ 
ing  Air :  The  Ships  might  fwim  in  them,  but  not  fail  without 
Wind  :  Our  Goods  are  exported  to  foreign  Countries,  and  the 
Riches  of  the  bidies  are  wafted  to  us  on  the  Gales  of  Wind 
that  fill  the  Sails  of  our  Shipping.  In  jfhort,  all  that  depends 
upon  foreign  Trade  and  Commerce  is  entirely  owing  to  this 
beneficent  Caufe. 

Euphrof.  I  can  eafily  fee  it  would  be  endlefs  to  enumerate  all 
the  Advantages  of  theWjnd.  The  next  Queftion  that  I  fhall  trou¬ 
ble  you  with  is,  Whether  the  Philofophers  have  ever  yet  been 
able  to  afcertain  the  true  Caufe,  or  Caufes  of  the  Wind. 

Cleon.  They  have,  to  a  confiderable  Degree  :  But  we  muff 
didingmidi  Winds  into  three  different  Sorts  ;  i.  The  common, 
inconffant,  or  variable  Winds.  2.  The  Whirl-wjnds,  Tem¬ 
ped  s,  and  Hurricanes.  3.  The  conftant,  or  dated  Winds,  ufually 
called  Trade-ivinds^  and,  in  fome  Parts  of  the  World,  Mon- 
foons\  and  the  Reafon  of  the  lad  of  thefe,  I  mud  fird  give  you 
a  fhort,  and  general  Account  of.  You  mud  know  then,  my 
Euphrofyne ,  that  as  the  Earth  revolves  in  its  Axis  from  Wed  to 
Ead,  the  middle  Part  of  the  Earth,  and  confequently  the  At- 
mofphere  over  it  is  very  much  heated  by  the  Sun,  by  which 
Means  it  will  become  more  rarified  than  other  Parts  remote 
from  the  Equator ,  or  Torrid  Zone  ;  on  this  Account  it  will  be 
alfo  lighter  ;  the  heavier  Air,  therefore,  from  the  polar  Parts  on 
either  Side,  being  heavier,  will  be  continually  fetting  in  to¬ 
wards  the  Equator  to  redore  the  Equilibrium  of  the  Atmofphere, 
which  condantly  alter  by  the  Rarifadtion  of  the  Sun.  You  will 
from  hence  eafily  learn,  that  a  Motion  will  be  produced  in  the 
Atmofphere,  from  North  and  South,  towards  the  middle  Parts  of 
the  Earth  which  would  make  to  us,  a  condant  North  Wind ,  and 
to  the  People  on  the  other  Side  of  the  Equator  a  condant  South 
Wind ,  if  there  was  nothing  elfe  intervening. 
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Euphrof.  So  far  I  am  capable  of  comprehending  what  you 
fay  :  I  wifh  what  remains  may  not  be  more  difficult  than  this. 

Cleon.  Indeed  it  will  not;  for  you  have  only  farther  to  con- 
fider,  that  the  Parts  under  the  Sun  being  moftly  heated  and  ra- 
rified,  and  as  the  Earth  turns  Eaftward,  the  Point  of  greateft 
Ranfication  in  the  Air  will  be  conftantly  fluffing  towards  the 
Weft;  the  weftern  and  eaftern  Air  will,  on  both  Sides,  flow  to¬ 
wards  this  Point ;  but  as  that  on  the  Weft  meets  it,  and  the 
other  on  the  Eaft  follows  it,  the  Motion  of  the  weftern  Air  will 
be  leffened,  and  that  of  the  eaftern  Air  increafed,  and,  there¬ 
fore,  that  of  the  eaftern  Air  will  prevail  againft  the  Motion  of 
the  wTeftern  Air,  and  fo  there  will  be  a  conftant  Eaft-wind  pro¬ 
duced  in  Parts  under,  and  near  the  Equator ,  if  the  Body  of  the 
Atmofphere  was  to  be  effected  in  no  other  Direction ;  but  fince 
the  feveral  Parts  thereof  are  urged  in  two  Directions,  a  Motion 
will  reful t  from  thence  between  both,  and  confequently  a  North - 
eaft  Wind  be  produced  on  the  North-fide  of  the  Equator ,  and 
a  South-eajl  Wind  in  the  fouthern  Hemifphere" ;  and  thefe 
Currents  of  Air  are  what  we  really  find  in  Nature,  and  are 
called  by  the  Sailors  the  Trade-winds ;  and  on  your  Maps  and 
Globes  you  will  generally  find  thefe  Parts  fhaded,  as  far  as  they 
are  fenfible,  which  are  nearly  30  Degrees  on  either  Side  of  the 
Equator. 

Euphrof.  I  have  often  obferved  thofe  fhaded  Parts,  and  the 
Arrows  placed  among  them,  all  pointing  in  one  DireClion; 
which  now  I  plainly  fee  denote  the  Direction  of  the  Wind  ;  for 
they  point  N.  E.  in  one  Hemifphere,  and  S.  E.  in  the  other. 
But  what  is  the  Reafon  that  in  the  Indian  Ocean,  and  the  Chinefe 
Setas,  and  fome  other  Parts,  I  obferve  thofe  Arrows  lye  two  by 
two  in  different  Diretftions,  or  pointing  towards  contrary  Parts, 
with  the  Names  of  the  Calendar  Months  by  them  :  Pray,  what 
is  the  Purport  of  all  this  ? 

Cleon.  Thefe,  Sifter,  are  what  the  Sailors  call  the  Monfoons  ; 
which  for  fix  Months  of  the  Year  blow  oneWay,  and  the 
other  fix  the  contrary;  the  Time  being  denoted  f>y  the  Names 
of  the  Months  affixed  to  them.  In  other  Parts,  they  blow  but 
three  Months  one  W ay,  and  three  another ;  and  the  Direction 
of  thefe  Winds  are  not  the  fame  as  that  of  the  general  Trade - 
winds  >  but  fome  of  them  almoft  contrary  to  it,  as  you  plainly 

fee 
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fee  by  the  Pofition  of  the  Darts  :  The  Caufe  of  which  is  gene¬ 
rally  this,  that  the  Sun,  during  its  PafTage  thro’  the  northern 
Signs,  rarifies  the  northern  Parts  of  the  Atmofphere  moft, 
which  is  hill  farther  increafed  by  the  great  Refledion  of  the  Solar 
Rays  from  the  Tandy  Defarts  of  Arabia ,  and  the  Indian  Coaft  in 
o-eneral  ;  all  this  Time  the  Currents  of  Air  will  come  into  thofe 
Seas  almoft  in  a  South-weft  Diredion.  But  when  the  Sun  enters 
the  fouthern  Signs,  it  carries  the  Point  of  greateft  Ratification 
on  the  other  Side  of  the  Equator ,  occafioning  a  contrary  Current 
of  Air,  or  the  Wind  to  change  its  Courfe  during  the  Winter 
Months  of  the  Year.  For  fuch  Sort  of  Reafons  alfo  you  will  ob- 
ferve  the  Arrows  fhew  the  Diredion  of  the  Winds,  in  various 
Diredions,  along  the  Coaft:  of  Africa ,  from  the  Canary  Iftands 
to  the  Cape  of  Good-  Hope. 

Euphrof  I  can  fee,  from  the  Map,  pretty  well,  the  Reafon 
of  all  that  you  have  faid  ;  but  fhall  better  underftand  this  Subjed 
when  I  have  meditated  more  upon  it.  But,  before  I  lay  alide 
the  Map,  methinks,  I  fee  a  Reprefentation  of  fome  Thing  like 
a  Conflid  of  Winds,  efpecially  about  the  Equator,  on  the  weft- 
crn  Coaft  of  Africa ,  and  South- America. 

Cleon.  And  io  it  really  is,  in  Nature  ;  for  over  all  thofe  Parts, 
about  the  Times  of  the  Equinox ,  when  the  Sun  is  in  the  Equa - 
tor ,  the  Motion  of  the  two  great  Bodies  of  the  Atmofphere 
clafli  and  interfere,  producing  very  great  Storms,  Tempefts, 
and  Hurricanes,  attended  with  dreadful  Rain,  .Thunder,  Lights 
ning,  &c.  of  which  you  will  find  a  more  particular  Account  in 
Books  of  Voyages  over  thofe  Parts,  which  would  prove  a  very 
agreeable  Amufement,  were  it  not  for  the  many  affedfing  Scenes 
of  Mifery  and  Diftrefs  of  the  unhappy  Seamen,  who  have,  as  it 
were,  been  made  the  Sport  of  thefe  Winds,  and  often  fall  Vic¬ 
tims  to  their  Rage. 

Euphrof.  You  make  me  fhudder  almoft:  at  the  Mention  of 
them,  which  revives  in  my  Mind  the  Remembrance  of  that  poeti¬ 
cal  Defcription  of  a  Storm  and  Shipwreck  in  Virgil ,  in  the  fol¬ 
lowing  pathetic  Lines. 

\ Then  /Eolus  hurl' d  a gainfl  the  Momtain-fide 
His  quiv'ring  Spear ,  and  all  the  God  apply' d% 
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The  raging  Winds  run  thro ’  hollow  Wound 

And  dance  aloft  in  Air ,  fkim  along  the  Ground ; 

When,  fettling  on  the  Sea,  the  Surges  fweep , 
iv#//]?  liquid  Mountains ,  difclofe  the  Deep. 

South ,  is#/?,  ?nix’d  Confufion  roar. 

And  roll  the  foaming  Billows  to  the  Shore, 

"The  Cables  crack ,  the  Sailors  fearful  Cries 
Afcend ,  and  fable  Night  involves  the  Skies, 

And  Heav'n  it  felf  is  ravijti d  from  our  Eyes. 

Loud  Peals  of  Thunder  from  the  Poles  enfue  5 
Then  flafhing  Fires  the  tranfient  Light  renew . 

The  Face  of  Things  a  frightful  Image  bears. 

And  prefent  Death  in  various  Forms  appears . 

Fierce  Boreas  drives  againjl  the  flying  Sails , 

And  the  Sheets ;  the  raging  Billows  rife , 

And  mount  the  t offing  Veffel  to  the  Skies . 

AV  can  the  Jhiv* ring  Oars  fuflcun  the  Blow, 

The  Galley  gives  her  Side ,  and  turns  her  Prow  5 
While  thofe  a-flern  defending  down  the  Steep, 

Thro 9  gaping  W Toes  behold  the  boiling  Deep. 

Three  Ships  were  hurry  d  by  the  f out  hern  Blafl , 

And  on  the  fecret  Shelves  vaith  Fury  cafl ; 

Three  more  fierce  Eurus,  in  his  ar.gr y  Mood, 

Dafh'd  on  the  Shalloivs  of  the  moving  Sand , 

And  in  Mid- ocean  left  them  moot'd  a-land. 

From  Stem  to  Stern  one  was  by  Waves  overborne  ; 

The  trembling  Pilot,  from  the  Rudder  tome , 

•  Was  headlong  hurl'd:  The  Ship  thrice  round  was  toff 

Then  bulg'd  at  once ,  and  in  the  Deep  was  lofl , 

And  here  and  there  above  the  Waves  were  feen 
Arms,  Pictures,  precious  Goods,  and  floating  Men  f 
The  Jloutcfl  Veffel  to  the  Storm  gave  Way, 

And  fuck'd  thro ’  loo  fin'd  Planks  the  rufhing  Sea . 

Cleon.  Storms  and  Tempers  are  but  too  frequent  at  Land  as 
well  as  Sea.  Whatever  can  give  a  violent  Shock  to  the  Atmos¬ 
phere,  will  produce  what  we  call  a  high,  or  ftrong  Wind  ;  and 
it  is  eafy  to  obferve,  that  aTempefl  at  Land  has  fome  Connec¬ 
tion*  in  its  Caufes*  with  thofe  at  Sea  •,  for  as  the  Equmodhal 
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Suns  produce  generally  the  greateft  Commotiom  in  the  Atmos¬ 
phere  about  the  Equator  ;  fo  we  fenfrbly  find  them  extending  to 
our  Latitude,  and  produce  that  boisterous,  and  turbulent  Wea¬ 
ther  we  generally  experience  about  March and  September.  Be- 
fides  thefe  general  Caufes  of  our  variable  Winds,  there  are, 
doubtlefs,  many  particular  ones  which  I  cannot  undertake  to 
Specify;  for  whatever  can  alter  the  Equipoize  of  the  Atmofphere, 
wall  always  produce  Motion,  or  Wind,  in  the  Air.  But  one 
great  Caufe  of  Wind  may  be  fuppofed  to  arife  from,  the  great  In¬ 
fluence  the  Moon  has  upon  the  Atmofphere,.  producing  Tides  of 
Air ,  as  far  fuperior  to  thofe  of  the  Ocean,  as  the  Air  is-lighter, 
and  more  free  to  move  than  Water.  Thofe  conllant  Alterna¬ 
tions  in  the  Height  of  the  Atmofphere  muff  neceffarily  induce  a 
Motion  through  the  whole  Body  of  it,  greater  or  lefs  in  diffe¬ 
rent  Parts  ;  which,  with  many  other  concurring  Caufes,  will  va- 
rioufly  agitate  the  Body  of  Air,  and  produce  thofe  common 
Winds  fo  neceffary  to  the  Well-being  of  the  whole  prefent  Frame 
of  Nature.. 


DIALOGUE  IV. 

Of  the  Nature  and  Generation  of  Meteors-. 

Eupbrofyne. 

¥  Think  I  know  enough  of  the  Philofophy  of  Winds  from  your 
laff  Converfation,  and  what  I  have  read  Since  upon  that  Sub¬ 
ject.  I  have  perufed  Dr.  Halleys  Account  in  particular,  which 
gives  me  the  higheff  Satisfaction.  But  the  Seafon  is  now  draw¬ 
ing  near,  which  will  prefent  us  with  a  Scene  of  thofe  common 
,  Phenomena,  which  you  Philofophers  call  by  the  Name* of  Me¬ 
teors  ;  but,  common  as  they  are,  I  have  met  with  fo  little,  rela¬ 
tive  to  an  Explication  of  their  Caufes,  either  in  common  Con- 
verfe,  or  in  my  general  Courfe  of  Reading,  that  I  know  as 
yet  but  little  of  that  Affair,  and  therefore  I  mult  now  defire 
your  Afliftance  for  my  underloading  it  in  this  RefpeCl. 


Cleon. 
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Cleon .  ’Till  very  lately,  Philofophy  has  not  been  the  Sub- 
E  jedt  of  Converfation,  and  it  is  but  rarely  fo  now.  Politics, 
i  and  pleafurable  Subjects  ingrofs  the  general  Attention  of  Man- 
i;  kind,  and  trivial  Romances  take  up  but  too  much  of  our  Read- 
.1  ing-leifure ;  our  animal  Senfations  muft  be  fir  ft  gratified  at  all  E- 
)|  vents  :  Drefs.,  and  Equipage  are  of  too  high  a  Confequence  to  be 
£  negledted  ;  and,  if  after  all,  we  can  find  a  little  Time  for  mental 
1  Difquifitions,  and  Refearches,  Philofophy  is  fometimes  permitted 
d  to  bring  them  up  in  the  Rear.  We  hear  the  Winds  blow, 
m  we  fee  the  Vapours  rife,  and  obferve  the  Clouds  driven  about  in 
C  the  Air ;  the  defcending  Showers  of  Rain  often  alarm  us  ; 

Frofts  and  Snow  make  us  fihudder  at  the  Change  of  Seafons, 
I  and  the  awful  Phenomena  of  Thunder  and  Lightning  feldom 
i  fail  to  raife  our  Admiration  of  the  Wonders  of  Omnipotent 
1  Power  in  the  upper  Regions  of  the  Air ;  but  after  they  ceafe,  and 
C  the  Air  becomes  ferene  and  calm,  our  Amazement  ceafes,  and 
\  we  become  fo  far  becalmed  in  our  own  Minds  as  fcarcely  to  be 
:i  difturbed  a  Moment  about  the  Caufe  or  Reafon  of  fuch  wonder- 
I  ful  Appearances;  as  if  it  was  only  the  Philofophers  Bnfinefs  to 
jj  be  acquainted  with  the  Caufes  of  Natural  Things,  or,  that  every 
reafonable  Man  was  not  concerned  to  regard  the  Works  of  the 
i|  Lord, ,  or  confider  the  Operations  of  his  Hands.  jBut  thefe  Reflections 
\i  avail  but  little  with  the  in  confide  rate  Part  of  Mankind  ;  your 
:!  Emulation  is  of  the  nobleft  S.crt ;  you  not  only  fee  and  hear  in 
i!  the  Animal  Way,  but  rationally  enquire  into  the  Reafon  and 
I  Caufes  of  thofe  Phenomena  which  ftrike  the  Senfes,  of  which 
I  thofe  we  call  Meteors  are  the  principal. 

Euphrof  Pray,  fpend  no  more  Time  in  complimenting  me  ; 
a  but  tell  me  how  I  am  to  proceed  in  my  Enquiries,  or  take  your  own 
tj  Method  to  explain  the  feveral  Subjects  of  our  prefen t  Converfa- 
i  tion  ;  for  a  natural  Method  -is  a  great  Matter  in  fuch  Cafes. 

Cleon.  ’Tis  true,  Method  is  a  principal  Thing,  all  the  Lo- 
•j  gicians  agree ;  and  therefore,  in  the  firft  Place,  the  Vapours 
.j  arifing  from  the  Earth  by  the  Heat  of  the  Sun,  and  the  internal 
J  W  armth  of  the  Earth,  are  the  Subjedts  of  our  prefent  Enquiry. 

Euphrof.  You  have  already  explained  to  me,  in  a  great  Mea¬ 
sure,  the  phyfical  Caufe  of  the  Afcent  of  Vapours  in  a  former 
Conference ;  which,  if  I  remember  right,  you  faid  confided  in 
a  repulfive  Force  between  the  Parts  of  Matter,  by  which,  fuch 

O  o  2  as 


280  The  young  Gentleman 

as  were  feparated  from  the  Surfaces  of  humid  and  other  Kind  of 
Bodies,  were  repelled,  and  driven  up  into  the  Air  in  the  Form  of 

Cleon .  Your  Memory  renders  you  an  excellent  Pupil.  That 
is  certainly  the  firft  Step  Nature  takes  informing  Vapours.  And 
now  we  muft  confidcr  the  fecond,  viz*.  The  Reafon  of  their 
rifing  into  the  Air  to  the  Height  they  do.  This  is  owing  to  the 
Vapour  being  lighter,  in  an  equal  Bulk,  than  the  Air;  and  you 
will  find  no  Difficulty  in  conceiving,  that  a  lighter  Body  muft 
neceftarily  rife  in  a  heavier  one ;  as  a  Piece  of  Cork,  plac¬ 
ed  at  the  Bottom  of  a  Veffel  of  Water,  and  there  left  to  itfelf, 
will  rife  to  the  Top  immediately,  by  Reafon  of  the  fuperior 
Weight  and  Denfity  of  the  Water:  But  this,  however,  I 
fhall  explain  to  you  more  fully,  when  we  come  to  the  Principles 
of  Hydrojlatics. 

Euphrof.  If  the  Vapour  be  Bulk  for  Bulk  lighter  than  Air, 

I  know  it  muft  neceftarily  rife  in  it,  and  I  fee  it  every  Day  con¬ 
firmed  by  natural  Experience  ;  but  I  fhould  not  have  thought 
thus,  fince  I  can  fo  plainly  fee  the  Vapour,  but  the  Air  is  fo  fine 
that  I  cannot  fee  it  at  all,  and  therefore  I  fhould  have  thought 
that  had  been  the  lighteft. 

Cleon ,  You  think  as  moft  People  do ;  but  you  fee  from  hence, 
how  neceftary  it  is  to  have  our  vulgar  Thoughts  corredled, 
and  to  have  the  Art  of  Thinking,  and  Reafoning  right.  Philofo- 
pby  is  natural  Logic  ;  by  it  we  are  convinced,  that  the  refpec- 
tive  Weights  of  Bodies  do  not  depend  on  their  Vifibility.  The 
Fifh,  in  the  Element  of  Water,  fee  no  more  the  Parts  of  Wa¬ 
ter  than  we  do  thofe  of  Air;  but  the  Buoy,  and  other  Objedls 
floating  on  the  Surface,  are  ftill  the  Objedls  of  their  Sight,  in 
the  fame  Manner  as  Vapours  and  Clouds  are  cf  ours. 

Euphrof.  Well,  I  am  almoft  afhamed  of  my  Ignorance. 
But  you  know,  Cleonicus ,  every  one  muft  have  Time  to  learn. 
But  fince  the  Vapours  being  lighter  muft  rife  in  the  Air,  why 
(do  they  not,  for  ever  keep  rifing,  and  fo,  by  Degrees,  get  out 
of  our  Sight,  and  be  diffipated  quite  away  ? 

Cleon.  To  underftand  the  Reafon  of  this,  you  will  recolledi, )( 
that  I  told  you  the  Denfity  and  Weight  of  the  Air  was  every'* 
where  variable,  being  greateft  of  all  at  the  Surface  of  the  Earth,  u 
and  decreafing  gradually,  upwards  j  therefore,  tho’  the  Air  near  11 
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ii  the  Earth  be  heavier  than  the  Vapour;  yet,  as  its  Gravity  con- 
[jj  tinually  decreafes,  it  will,  at  length,  become  lighter  than  Va¬ 
il  pour  in  its  upper  Parts,  and  in  one  particular  Region  between, 
it  will  be  equally  heavy  with  the  Vapours  themfelves  ;  whence 
it  mull  follow,  that  the  Vapours  will  rife  from  the  Surface  of 
the  Earth  to  this  Part  of  the  Atmofphere;  and  frnce  all  the  Air 
above  is  lighter,  they  cannot  poftibly  rife  higher  ;  here  therefore 
they  will  remain  in  Equilibrio  with  the  Air,  and  appear  under  the 
Form,  and  take  upon  them  the  Denomination  of  Clouds. 
The  Clouds,  thus  produced,  are  feldom  quiefcent,  or  without 
Motion,  more  or  Ids.  As  the  Air  becomes  varioufly  agitated, 
the  Clouds  are  carried  about  and  driven  to  and  fro  therein. 

Euphrof.  I  feem,  by  what  you  have  faid,  to  have  a  tolerable 
Notion  of  the  Matter:  But,  pray,  whence  comes  it  to  pafs, 
that  the  Clouds,  in  thofe  upper  Regions  of  the  Air,  have  thofe 
very  different  Afpeds  and  Pofitions,  fometimes  riling  high  in  the 
Air,  ranged  in  Form  of  aerial  Mountains,  and  variegated  with 
beautiful  Colours  of  Light;  at  other  Times,  they,  feemingly, 
approach  much  nearer  to  us,  and  appear  with  horrid  Afpeds, 
black  and  lowering, 

Cleon .  The  general  Caufe  of  thefe  Appearances  arifes  from 
the  different  Weight  of  the  Air  at  different  Times ;  were  the 
Weight  of  the  Air  to  continue  always  the  fame,  the  Clouds  would 
always  be  feen  at  the  fame  Height;  but  many  Caufes  concurring 
to  alter  the  Gravity  of  the  Air,  over  any  particular  Place,  if  it  be¬ 
comes  greater,  the  Clouds  will  rife  higher,  and  one  Series  of 
Clouds  above  another,  refleding  the  Light  of  the  Sun  above,  or 
below  the  Horizon,  which  paints  the  delightful  Views,  andLand- 
Ikips  in  the  Air  you  juft  now  mentioned ;  at  other  Times,  when 
the  Gravity  of  the  Air  is  leffened,  the  Clouds  defcend  of  Courfe, 
and,  running  together,  mix,  and  condenfe  into  a  large,  and  more 
opakeBody  ;  in  fuch  Cafes  they  generally  fill  the  vifible  Atmof¬ 
phere,  eclipfe  the  Sun  from  our  Sight,  ftiut  out  the  Light  of  the 
fuperior  Air,  and  make  all  dark,  and  gloomy  about  us  below. 

Euphrof.  Pray,  Cleomcus ,  will  it  be  an  impertinent  Queftion 
to  afk,  what  may  be  the  Height  of  the  Clouds? 

Cleon.  Not  in  the  leaft  ;  fo  far  from  it,  that  it  is  commonly  ob~ 
ferved,  People  are  more  inquifitive  about  the  Height  of  the  Clouds, 
than  any  other  Circumftance  belonging  to  them  ;  and  it  is  not 

to 
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to  be  wondered  at ;  for,  perhaps,  there  is  not  a  more  curious 
Problem  in  Philofophy  than  to  determine  the  Height  of  the 

Clouds. 

Euphrof  Do  you  think  I  could  underftand  any  thing  of  the 
Method  of  doing  it  ? 

Cleon.  Yes;  you  will  not  only  underfland  it,  butmayeafily 
pracfife  it  too. 

j Euphrof  Indeed  !  Then  Ifhould  think  myfelf  Somebody,  if 
I  were  able  to  ineafure  the  Height  of  the  Clouds.  But,  pray, 
how  mull  I  proceed  in  that  Affair  ? 

Cleon .  It  is  done  by  means  of  an  halffecond  Pendulum ,  and  a 
Flafh  of  Lightening. - 

Euphrof.  Of  Lightening,  do  you  fay  !  Dear  me,  I  am  fo  ter¬ 
rified  at  the  Appearance  of  Lightening,  that  I  can  fcarce  fhew 
my  Face  to  the  Clouds,  how  then  can  I  meafure  the  Height 
of  them  ? 

Cleon.  You  are  like  the  People  going  to  Italy ,  who  would 

fain  get  thither,  without  afcending  the  Alps . - If  you  would 

be  a  Philofopher,  you  muff  have  Courage  enough  to  face  the 
Artillery  of  a  Cloud.  However,  to  be  ferious,  I  am  far  from 
infinuating,  that  there  is  no  Danger  from  a  Flafh  of  Lightening  ; 
we  have  but  too  many  affedling  Inftances  of  the  Contrary  ;  but 
as,  on  the  one  Hand,  there  is  no  Occafion  to  be  fool-hardy  in 
gazing  on  the  opening  Cloud;  fo,  on  the  other,  it  would  dilco- 
ver  too  great  a  Pufillanimity  to  fhut  our  Eyes  againft  every 
Flafh  of  Lightening. 

Euphrof  Well,  then,  you  may  trull  me  for  Courage  in  this 
Refpedt ;  but  what  Skill  does  it  require  to  manage  the  Pcndu - 
lum  f 

Cleon.  Little  Skill,  Time,  or  Labour  is  here  required.  The 

Method  is  thus  - You  fee  this  Pendulum  is  nothing;  more 

than  a  Ball,  fufpended  by  this  String,  which  when  I  hang  it  up¬ 
on  a  Pin,  it  will  move,  or  vibrate  about  it,  as  you  here  fee. - 

It  is  made  juft  9  Inches  and  eight  Tenths  of  an  Inch  long,  that 
it  may  vibrate  in  half  a  Second  of  Time  :  The  Pendulum,  thus 
fufpended,  you  take  in  your  Hand,  and  hold  it  on  one  Side,  rea¬ 
dy  to  let  go,  when  you  fee  the  f  lafh,  which  you  are  fuppofed  to 

be  waiting  for.— - The  Moment  it  lightens,  you  let  go  the 

Pendulum,  and  then  tell  the  Number  of  Vibrations  that  happen 

be- 
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between  that  Time  and  the  Moment  you  hear  the  Stroke  of 

Thunder. - And  thus  you  have  meafured  the  Time  which 

the  Sound  takes  up  incoming  from  the  Cloud  to  the  Ear, 

Euphrof.  All  this  is  nothing  more  than  what  I  can  eafily  per¬ 
form.  But  how  am  I,  from  thence,  to  underhand  theDiffance, 
or  Height  of  the  Cloud  ? 

Cleon,  Very  eafily  ;  for  it  is  well  known,  from  a  Multitude 
of  Experiments  that  have  been  made,  that  the  Velocity  of  Sound 
is  uniformly  at  the  Rate  of  1142  Feet  per  Second  ;  therefore, 
in  Half  a  Second  it  moves  571  Feet,  andconfequently,  if  you  mul¬ 
tiply  this  Number  57  1,  by  the  Number  of  Half-feconds,  which 
are  made  between  the  Flafh  and  the  Stroke,  that  v/ill  exprefs 
the  Number  of  Feet  in  th c  Height  of  the  Cloud,  if  it  be  nearly 
over  your  Head ;  or  its  Dijlance  from  you  in  any  other  Situa¬ 
tion  ;  and  in  this  Manner  you  will  continue  meafuring  the  Di- 
ilance  of  the  Cloud  all  the  Time  it  is  palling  from  the  Zenith 
to  the  Horizon  ;  and,  by  that  Means,  become  acquainted  with 
the  Extent  of  the  viflble  Hemifphere  of  the  Clouds. 

Euphrof.  Such  a  Practice  as  this  will  afford  me  as  much 
Pleafure  as  fueh  Kind  of  Weather  will  admit  of.  I  intend  to 
take  the  full  Opportunity  for  this  Purpofe ;  but  I  fhall  take  care 

to  have  you  prefent,  as  well  for  Company  as  A  Alliance.- - — - 

But,  for  the  prefent,  I  mull  proceed  in  my  Queries  :  Pleafe, 
therefore,  to  let  me  know,  in  the  next  Place,  what  are  the  ge¬ 
neral  Caufes  of  Rain ,  Hail ,  Snow ,  Frofls ,  Cfc. 

Cleon.  In  thefe  Particulars  I  will  give  you  all  the  Satisfadfion 
I  can.  The  general  Caufe  of  Rain  is,  as  I  Paid  before,  the  Al¬ 
teration  of  the  Weight  of  the  Air  ;  by  which  Means,  the  Clouds 
defcend,  intermix  and  embody  together,  and  thereby  become 
much  heavier;  the  Weight  now  forcing  the  aqueous  Particles 
together,  they  attradleach  other,  in  Confequence  of  which,  the. 
Cloud  becomes  liquified,  or  dilfolved  into  Water,  much  after 
the  fame  Manner  as  you  fee  a  heated  Steam  or  Vapour  become, 
condenfed,  or  run  into  Drops  againfl  any  cold  Surface.  The 
Water  of  the  Cloud,  as  fall  as  it  is  produced  by  this  CoalefcenCfc, 
and  Condenfation,  being  heavier  than  the  Air,  muff  neceffarily 
dilfil  through  it,  and  defcend  in  Drops  of  Rain  ;  and  thus  from 
the  Balls,  or  lower  Part  of  the  Cloud,  proceed  thofe  Showers 

which 
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■which  the  Bounty  of  Providence  beftows  upon  every  Part  of  the 
Earth,  as  there  is  Qccafion,  or  Neceflity  for  them. 

Euphrof.  This  feems  to  be  a  very  natural  and  genuine  Account 
of  Rain  ;  but  as  it  proceeds  from  natural  and  feemingly  accidental 
Caufes,  I  fhould  wonder  how  it  comes  to  pafs,  that  we  have  not 
conftantly  too  much,  or  too  little  Rain,  for  any  one  Place;  as 
Chance  alone  can  never  be  fuppofed  to  fleer  clear  of  Extremes  ; 
but  I  obferve,  you  mentioned  the  Hand  of  Providence  in  the 
Cafe,  which  gives  an  eafy  Solution  of  this,  otherwife,  wonder- 
ful  Event. 

Cleon.  There  is  no  other  Way  of  accounting  for  fuch  an  Oeco- 
nomy  in  the  Clouds.  Such  a  juft  and  ncceflary  Diftillation,  and 
Diftribution  of  Waters,  from  the  grand  Alembic  of  the  At- 
mofphere  could  never  proceed  but  from  the  Superintendence, 
Wifdom,  and  Diredfion,  of  that  omnipotent  Chemift,  in  whofe 
Hands  are  all  the  fecondary  Powers  of  Nature,  to  vary  their 
Operations  as  he  fees  confiftent  with  the  general  Good  of 
Mankind. 

Euphrof  I  am  fatisfled  of  the  Truth  of  what  you  have  ob- 
ferved;  but  may  we  not  reckon  the  Winds  another  general  Caufe 
of  Rain,  by  driving  the  Clouds  together,  and  forcing  them  to 
coalefce,  condenfe,  and  become  heavier,  and  therefore  to  fall  in 
Rain  ? 

Cleon.  Moft  afliiredly :  You  have  exprefled  this  Matter  a 5 
well  as  any  Philofopher  could  have  done.  Thofe  Winds  that 
blow  from  the  Ocean,  as  the  South  and  Weft-winds ,  bring 
large  Recruits  of  Vapours  to  the  Clouds,  and  therefore  are 
more  inclined  to  produce  Rain  than  others  which  come  off  the 
Land,  as  the  North  and  North- Eafl- winds,  which  generally  dif- 
perfe  the  V apours,  and  blow  the  Clouds  away  ;  as  is  thus  elegant¬ 
ly  exprefled  by  Ovid. 

Fierce  Boreas  flies, 

*fo  puff  away  the  Clouds ,  and  purge  the  Skies  : 

Serenely  while  he  blows ,  the  Vapours  driven, 

Difcover  Heav'n  to  Earthy  and  Earth  to  HeaEn. 

Dryd,  Ovid, 


The 
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The  fame  Poet  very  philofophically  introduces  the  South- 
wind,  as  bringing  Fogs,  Mills,  and  Rain  upon  the  Earth. 

The  South-wind  Night  and  Horror  brings , 

And  Fogs  are  Jhaken  from  his  flaggy  Wings. 

From  his  divided  Beard  two  Str earns  he  pours , 

His  Head  and  rheumy  Eyes  diflil  in  Show1 rs  : 

With  Rain  his  Robe  and  heavy  Mantle  flow , 

And  lazy  Mifls  are  low1  ring  on  his  Brow . 

Dryd.  Ovid. 

Euphrof  You  have  pretty  well  fatisfied  me,  as  to  Wind  and 
Rain;  but  how  do  you  account  for  Fogs  and  Milts,  which  of¬ 
tentimes  fo  far  obfcure  the  Body  of  the  Atmofphere,  that  we  can 
fcarcely  fee  any  Thing  at  a  Diltance  from  us  ? 

Cleon.  Every  Sort  of  Vapour  of  this  Kind,  that  goes  under 
the  Name  of  Fogs  and  Mills,  is  only  a  denfer  Kind  of  Vapour, 
which  is  too  heavy  to  be  immediately  raifed  up  into  the  Air. 
The  Condenfation  of  this  Vapour  is  either  owing  to  a  greater 
Degree  of  Warmth  in  the  Surface  of  the  Earth  and  Water, 
which  throws  it  off  in  a  greater  Proportion  than  common,  and 
faffer  than  it  can  rife  through  the  Atmofphere  ;  or  elfe,  to  the 
Want  of  a  fufficient  Degree  of  Heat  in  the  Atmofphere  to  atte¬ 
nuate  thofe  Vapours,  and  increafe  their  Elallicity,  and  confe- 
quently  their  Pvarity  :  For  Want  of  thefe  Qualities  they  are  de¬ 
tained  in  the  lower  Part  of  the  Atmofphere  in  large  and  opake 
Particles,  vifible  themfelves  to  the  Eye ;  but  preventing  Vifion 
of  other  Objedls  through  them. 

Euphrof.  The  Cafe  then,  I  conceive,  is  fomewhat  analo¬ 
gous  to  One’s  Breath  in  a  cold  Morning,  which  then,  I  can 
plainly  perceive ;  whereas,  in  a  warmer  Air,  the  Particles  of 
One’s  Breath  become  invihbje,  and  therefore,  infenfibly  fly  off, 
and  mix  with  the  Air.  In  like  Manner,  as  I  have  often  feen, 
after  a  foggy  Morning,  and  the  Sun  has  afcended  high  enough 
to  warm  the  Atmofphere  with  its  Beams,  the  Mill,  or  Fog  has 
been,  by  Degrees,  diffolved,  and  difpelled  in  the  Form  of 
Clouds;  or,  at  other  Times,  totally  vanifhed  away.  Agreeable 
to  which  ,  I  remember  the  following  Ve-rles  of  Milton . 


286  The  young  Gentleman 

Ye  Mifts  and  Exhalations ,  that  now  rife , 

From  Hill  or  Jleamy  Lake ,  dujky  and  grey , 

5 77//  the  Sun  paint  your  feecy  Skirts  with  Gold: 

Either  to  deck  with  Clouds  th ’  uncolour  d Sky , 

Or  wet  the  thirjly  Earth  with  falling  Show’rs. 

Milton's  Parad-ife  Loft. 

You  have  fatisned  my  Curiofity  with  regard  to  Fogs  an dMi/ls$ 
but  how  am  I  to  underftand  the  Reafon  of  that  Phenomenon 
which  we  ufualiy  call  a  Hoar-Frojl?  I  know  it  proceeds  from 
Cold  ;  but  fhould  be  glad  to  know  the  Manner  how. 

Cleon .  Cold  is  only  a  comparative  Term,  and  fignifies  no¬ 
thing  more  than  a  lefs  Degree  of  Heat,  which  we  ufuaBy  call  a 
moderate  Warmth.  Now  it  is  well  known,  that  many  Bodies 
will  liquify  with  one  Degree  of  Heat,  and  become  fixed  with 
another :  This  is  the  Cafe  of  all  Metals ,  Salts,  Oils ,  Water , 
&c.  With  one  Degree  of  Warmth,  Water  will  appear  in  a 
fluid  State  ;  with  a  lefs  Degree,  the  Particles  will  be  found  to  be 
fixed,  congealed,  (or  as  we  ufually  term  it)  frozen.  Thus 
the  Vapours,  in  a  warm  Air,  are  in  a  fluid  State,  and  when 
condenfed  by  the  Coldnefs  of  the  Evening,  and  defcend,  they  ad¬ 
here  to  the  Piles  of  Grafs  in  the  liquid  Form  of  pearly  Drops, 
which,  in  that  Cafe,  we  commonly  call  Dew  ;  but  thefe  very 
Particles  in  a  colder  Air  will  be  fixed,  and  while  they  are  float¬ 
ing  in  the  Air,  they  make  what  is  called  a  Rimy-Fog ,  or  frozen 
Mijl .  When  thefe  Particles  defcend,  they  fall  upon  the  Grafs, 
and  the  Twigs  of  Shrubs  and  Trees,  and  make  a  beautiful  In- 
cruftation,  which  is  called  a  Hoar ,  or  Whitc-Frojl ,  in  Contra- 
diftindfion  to  another  Sort,  which  is  called  the  Black- Frojl ,  only 
becaufe  it  does  not  appear  white;  and  this  Black-Frojl  differs 
from  the  other  in  nothing  more  than  this,  that  it  is  not  attended 
with  a  Mift  or  Fog. 

Euphrof.  The  Account  you  have  given  of  freezings  in  the 
Parts  of  Water,  feems,  to  me,  very  natural ;  but  how  am  I  to 
underftand  the  Manner  of  thofe  Particles  becoming  fixed,  which 
I  think  you  have  not  fufliciently  explained  ? 

Cleon .  It  is  certain,  from  Experience,  that  Fluidity  in  the 
Parts  of  moft  Bodies  is  promoted  (I  will  not  fay  occafioned)  by 
Heat;  and  Fixity  (or  freezing  in  Water)  is  the  Eftccft  of  Cold, 

or 
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or  a  lefs  Degree  of  Heat :  But  to  pretend  to  defcribe  the  Mode  of 
Adion,  or  Procefs  of  Nature  in  this  Refped,  I  will  not  pretend 
to  ;  for  what  I  fhould  naturally  think  was  likely  to  account  for 
freezing  is  inconfiftent  with  another  Phenomenon  of  that  Af¬ 
fair,  viz.  that  all  thefe  Bodies,  in  a  fixed  State,  have  a  larger  Bulk 
than  in  a  fluid  one.  This  Water,  fet  to  freezing  in  a  cylindric 
VefTel,  will  be  congealed  into  a  larger  Bulk,  of  Ice,  which  Is 
nothing  but  Water  fixed.  On  the  other  Hand,  a  fixed  Metal,  as 
Lead,  Tin ,  Lfc.  when  melted,  or  liquified,  runs  into  a  idler 
Space,  or  becomes  of  a  lefs  Bulk.  Thefe  Appearances  make  it 
fame  what  difficult  to  account  for  the  Nature  of  freezing,  or 
Congelation,  fo  perfectly  as  one  might  wifh  ;  and  therefore 
you  will  excufe  my  faying  any  Thing  more  than  I  know  upon 
this  Subject. 

Euphrof.  Very  readily,  dear  Cleonicus  ;  it  is  certainly  over¬ 
doing  the  Thing,  to  load  any  Theory  with  Conjedures  ;  nor 
was  I  ever  fond  of  any  Hypothetical  Reafoning,  tho’  I  fhould 
prefer  your  Opinion,  if  I  chofe  to  be  inftruded  in  that  fuperficial 

Way.  - - - I  am  glad  you  have  put  me  into  fo  good  a  Way 

of  thinking  about  this  cold,  but  very  curious  Subjed,  which  is 
fo  elegantly  defciibed  by  the  late  ingenious  Dr.  Broome ,  in  the 
following  Lines. 

When  for  my  Winter,  from  the  frozen  North, 

Borne  on  his  icy  Chariot ,  ijfues  forth , 

The  hlafed  Groves  their  verdant  Pride  refign , 

And  Waters ,  harden  d  into  Cryfal,  jhine : 

Sharp  blows  the  Rigour  of  the  piercing  Winds, 

And  the  broad  Flood ,  as  with  a  Breaf -plate,  binds ; 

EaSn  the  proud  Seas  forget  in  Tides  to  roll. 

Beneath  the  freezing  of  the  northern  Pole  ; 

There  Waves  on  Waves  in  folid  Mountains  rife , 

And  Alps  of  Ice  invade  the  wondering  Skies  \ 

But  if  warm  Winds  a  warmer  Air  ref  ore. 

And  fofter  Breezes  bring  a  genial  Show'r, 

The  genial  Shower  revives  the  chearful  Plain , 

And  the  huge  Hills  flow  down  into  the  Main , 


Broome. 
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Cleon,  The  D'o&or  has  exprefled  the  Thing  very  elegantly; 
and,  at  your  Leifure,  you  may  confult  Mr.  Thompsons  poetical 
Philofophy  at  large,  on  this  Head,  in  his  Winter  Seafon ;  and 
the  next  Opportunity  that  offers  I  (hall  take  to  explain  the  Na¬ 
ture  of  other  Meteors  to  you. 


DIALOGUE  V. 

The  Nature  and  Generation  of  Meteors,  continued . 
Of  Snow,  Hail,  Lightening,  Thunper, 
Aurora  Borealis ,  See. 


QINCE  our  laft  Interview,  the  Weather,  having  been  very 
*0  cold,  gave  me  an  Opportunity  of  obferving,  more  particu¬ 
larly,  the  various  Phenomena  of  freezing,  which  you  then  ex¬ 
plained  to  me;  and  among  other  Things,  theFleaks  of  Snow  very 
much  entertained  me  as  they  fell  on  the  Leads  before  the  Win¬ 
dow,  Thcfe  I  viewed  with  a  magnifying  Glafs,  and  thought  I 
perceived  fomething  very  beautiful  and  regular  in  their  Form. 
Pray,  what  Account  do  the  Philofophers  give  of  this  {Liking 
Phenomenon  we  call  Snow  ? 

Cleon.  It  is  a  Subject  every  Way  worthy  of  your  Specula¬ 
tion,  and  one  of  the  mod  curious  Productions  of  Nature.  This 
has  been  already  intimated  to  you  by  your  Glafs,  and  will  be 
farther  evident,  when  you  view  them  thro’  a  larger  Magnifier. 
The  Philofophy  of  Snow ,  in  lhort,  is  this. - The  Parti¬ 

cles  of  all  Salts  have  a  natural  Difpofition  to  run  together,  and 
conffitute  fome  particular,  or  fpecial  Form  :  and  as  thofe  Parti¬ 
cles  are  originally,  and,  in  themfelves,  tranfparent,  and  clear 
as  Glafs,  or  Cryftal,  this  natural  A  <51  ion  of  {hooting  into  thofe 
peculiar  Forms  is  what  they  call  Cryst aliz  ation  ;  and  the 
Particles  fo  combined  and  configurated  are  called  the  Cryftals 
of  fuch  and  fuch  Salts,  or  Metals.  On  this  Head  we  {hall  be 
much  larger  hereafter  ;  it  is  fufficient,  at  prefent,  that  you  con- 
fider  Water  as  an  infipid,  fluid  Salt;  and  that  the  upper  Region 

of 
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of  .the  Air,  where  the  Parts  of  nitrous  Salts  abound,  this  Dif- 
pofition  to  freezing  or  Congealation,  is  very  great  in  the  Winter- 
feafons,  when  the  Atmofphere  is  much  lefs  heated  by  the  Sun’s 
Rays  :  The  Aqueous  Particles ,  therefore,  mixing  with  Nitre, 
immediately  fhoot  into  Cryjlals ,  and  form  the  original  Parts  of 
Snow,  whofe  Figure  is  truly  wonderful,  as  being  ilridtly  mathe¬ 
matical  ;  for  from  one  Point,  as  a  Center,  they  irradiate  into 
fix  different,  but  very  beautiful  Parts,  more  or  lefs  connected, 
and  variegated  with  an  Appearance  of  a  vegetable  Form,  or 
Nature.  Thefe  fnowy  Cryflals,  being  of  this  hexagonal  and 
famous  Form,  makes  them  apt  to  hitch  into,  and  hano-  upon 
one  another,  ’till  they  make  a  Body  too  heavy  to  be  jupported 
by  the  Air,  and  then  they  defcend  in  the  Form  of  Flakes  of  Snow, 
which  are  fmaller  or  larger,  according  to  the  Degree  of  Cold 
which  forms  them  :  And  if  you  examine  one  of  thofe  Flakes  of 
Snow  by  your  Glafs,  you  will  plainly  fee  the  Truth  of  what.  I 
have  now  mentioned,  viz.  that  they  are  only  a  Collection  of  a 
great  Number  of  thofe  original,  regular  Cryftals.  Thefe  being 
of  a  large  Bulk,  in  refpedt  of  their  Weight,  make  them  defcend 
with  a  gentle  and  irregular  Motion  thro’  the  Air  ;  fo  that  a 
Shower  of  Snow,  tho’  common  with  us,  and  therefore  not  fo 
much  regarded,  is,  in  itfelf,  a  moft  beautiful  Thing,  and  is 
looked  upon  by  the  Natives  of  fouthern  Climes,  on  their  Arri¬ 
val  here,  as  the  moft  extraordinary  and  amazing  Phaenomenon 
pf  Nature. 

Euphrof.  What  you  now  obferve,  I  know  to  be  Fadl ;  hav¬ 
ing  been  in  Company  with  a  Creole  Lady,  juft  arrived  in  England 
from  Jamaica ,  a  Country,  where  Snow  and  Ice  have  been  heard 
of,  but  were  never  feen;  I  fhall  never  forget  how  it  affedted  her 
Mind,  when  fhe  firft  faw  this  new  Wonder  of  defcending  Snow. 
It  was  a  confiderable  Time  before  fhe  could  fpeak  a  Word, 
Landing,  as  it  were,  in  filent  Amazement  for  feverai  Minutes; 
nor  could  fhe  be  prevailed  upon  to  turn  her  Eyes  from  this  unufual 
Sight,  for  more  than  half  an  Hour,  ’till  her  Attention  to  this 
Phaenomenon  had  greatly  impaired  her  Plealth  by  taking  a  very 

great  Cold,  and  other  Ill  nefs  that  followed: - -—And  when 

fhe  was  fhewn  a  Piece  of  Ice,  fhe  could  not  conceive  how  it  was 
poffible  for  Water  to  be  transformed  into  fuch  wet,  and  llippery 
Glafs,  as  fhe  called  it.  One  may  fee,  by  thefe  Infiances,  how 

little 
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little  Mankind  are  apt  to  be  affe&ed  by  the  mold  wonderful  Ope¬ 
rations  of  Nature,  when  they  become  the  common  Subject  of 

our  Senfes.  - - But,  pray,  Cleonicus ,  have  ybu  any  Experi- 

■*  ments  by  which  you  can  illuftrate  this  Do£lrine  of  Snow  ? 

Cleon .  Yes;  and  a  very  curious  one,  which  is  thus: - I 

take  this  tall  Phial  of  Aqua- forth ,  and  fet  it  by  the  Fire,  ’till  it  is 

warm  ; - then  I  put  in  it  Filings  of  pure  Silver ;  a  few  at  a 

Time,  and  you  fee,  they  prefently  diffolve  with  a  brifk  Ebullition : 

— - At  length,  you  fee  the  Silver  difTolve  very  flowly,  which 

is  a  Sign,  that  the  Fluid  has  taken  up  as  much  as  is  neceflary 
for  cur  Purpofe. 

Euphrof  All  this  I  obferve  wTith  the  greateft  Pleafure.  But, 
pray,  let  me  afk  you  one  Thing,  by  the  Way:-  What  is  that 
Copper-coloured  Fume  that  arifes  at  the  Mouth  of  the  Phial, 
every  Time  you  put  in  the  Silver  ? 

Cleon.  That  is  a  Sort  of  Arfenic ,  evaporating  as  the  Silver 
diflolves,  and  it  is  the  ftrongeft  Poifon  in  Nature ;  but  of  this  I 
fhall  give  a  more  particular  Account,  when  we  fpeak  of  the  Na¬ 
ture  of  Metals.  - - —I  wipe  the  Phial  clean,  and  place  this 

Solution  of  Silver  in  a  cold  Place  in  the  Window ; - it 

foon  becomes  clear  and  tranfparent ; - —  as  it  cools,  the  Sil¬ 

ver  Particles,  like  thofe  of  W ater,  will  fhoot  into  Cryftals ;  — — - 
and  feveral  of  thefe  running  together  wall  form  a  Flake  of 
Silver  Snow,  and  vifibly  defcend,  thro5  the  Fluid,  to  the  Bot¬ 
tom  of  the  Phial.  It  is  only  your  waiting  a  little  while,  and 
you  will  perceive  it  very  evidently. 

Euphrof  I  fhall  wait  with  Pleafure  for  this  extraordinary 

Sight. - The  Solution  is  quite  clear,  and  almoft  cold. - - 

If  I  am  not  miftaken,  I  think  I  faw  fome  Thing  like  a  Flake 
defcend:  - I  lee  two,  three,  and  more,  very  plainly  de¬ 
scend,  one  after  another  : - They  now7  defcend  fo  very  faff, 

as  perfectly  to  reprefent  a  Shower  of  Silver  Snow . - Thofe 

Flakes  of  Snow  lie  one  upon  another  at  the  Bottom  of  the  Phial 

like  real  Snow  upon  the  Ground. - I  think  this  one  of  the 

fineft  Experiments  I  ever  faw  with  my  Eyes  ! 

Cleon.  It  is  certainly  fo  ;  and  if  you  take  out  yourGlafs,  and 
view  thofe  Cryftals,  as  they  lie  at  the  Bottom,  you  wbll  obferve 
the  fame  Geometrical  Form  in  them,  as  you  did  in  Aqueous 

Snow . 
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Snow.  I  could  contrive  this  Experiment  to  be  ftill  much  more 
j  fenfible,  but  it  would  take  up  too  much  of  our  Time  at  prefent. 

Euphrof.  What  you  have  fhewn  me  is  very  fufficient :  The 
1  natural  and  artificial  Snow  have  fo  exadt  a  Refemblance,  that 
1  my  Glafs  will  not  difcover  any  Difference.  I  fee  the  fame  re¬ 
gular  Ramifications  in  one  as  in  the  other ;  and,  pray,  how 
long  will  this  Silver  Snow  remain  at  the  Bottom  without  dif- 
folving  ? 

Cleon.  ’Till  the  Weather  becomes  warmer.  For  while  it 
remains  cold,  thefe  Cryftals  will  not  be  refolved,  even  tho’  you 
pour  off  the  fluid  Part,  and  keep  them  dry  in  the  Phial. 

Euphrof  Well,  it  is  all  very  wonderful.  — - And  when 

I  confider  the  Earth  covered  with  Snow,  and  the  Houfes  cloath- 
ed  therewith,  and  the  Trees  bending  under  the  Weight  of  it, 
the  bleak  Scene  reminds  me  of  another  Defcription  of  Dr. 
Broome ,  which  is  very  poetical,  in  thefe  Lines. 

/ 

He  from  aerial  Freafures  downwards  pours , 

Sheets  of  unfully  d  Snow  in  lucid  Show*  rs  5 
Flake  after  Flake ,  thro 9  Airi  thick-wav* ring  flies 
9 Till  one  vajl  finning  Wajle  all  Nature  lies. 

Fhen  the  proud  Hills  a  Virgin  Whitenef  Jhed ; 

A  dazzling  Brightnefs  glitters  from  the  Mead  : 

Fhe  hoary  Frees  reflect  a  fiver  Show , 

And  Groves  beneath  the  lovely  Burden  bozv. 

Broome. 

Cleon .  To  this  I  may  add  another  Defcription  of  the  fame 
Nature,  from  Homer ,  tranflated  by  Mr.  Pope ,  as  follows. 

As  when  high  Jove  his  Jharp  Artillery  for  ms , 

And  opes  his  cloudy  Magazine  of  Storms  ; 

In  Winter  s  bleak  uncomfortable  Rain , 

A  fnowy  Inundation  hides  the  Plain : 

He fills  the  Winds ,  and  bids  the  Skies  to  fleep , 

Fhen  pours  the  flent  Fempef ,  thick  and  deep : 

And firf  the  Mountain  Fops  are  cover  d  0* er ; 

Fhen  the  green  Fields ,  and  then  the  fandy  Shore : 

Bent, 
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Bent  with  the  IV eight  the  nodding  Woods  are  feen. 

And  one  bright  Wajle  hides  all  the  Works  of  Men  : 

'The  circling  Seas  alone  abforbing  all. 

Drink  the  dijfohmg  Fleeces  as  they  fall. 

Pope's  Iliad. 

Befides  a  good  deal  more,  of  this  Kind,  which  you  will  find  in 
Thompfon s  Seafons ,  and  other  Pieces  of  philofophical  Poetry. 

Euphrof  I  fear  I  have  almoff  tired  you  on  the  Subjedf  of 
Snow  ;  but  you  are  yet  to  acquaint  me  with  the  Nature  of  Hail. 
I  prefume  I  fhall  not  be  fo  tedious  to  you  on  that  Head. 

Cleon .  The  Confideration  of  Hail  may  be  difpatched  in  a  few 
Words.  For  you  are  to  confider,  that  it  feldom  or  ever  hails 
but  when  the  Air  is  heavy,  and  the  Vapours  afcend  to  a  great 
Height  in  it,  which  is  moflly  the  Cafe  in  Summer-time,  when 
Storms  and  Hail  are  much  more  frequent  than  in  Winter.  In 
the  higher  Regions  of  the  Air,  the  Cold  is  much  more  intenfe, 
and  therefore,  it  is  prefumed,  a  much  greater  Quantity  of  Ni¬ 
tre  is  there  to  be  found  ;  this  caufes  a  more  immediate  and  Wron¬ 
ger  Congealation  of  the  aqueous  Particles ,  and  binds  them  firmly 
into  a  Body  of  Ice  of  various  Magnitudes,  or  Sizes,  according 
to  the  Degrees  of  Cold.  Thefe  becoming  confiderably  heavy 
defcend  from  thofe  Heights  with  great  Rapidity,  in  the  Form  of 
a  Shower  of  Hail,  and  when  the  Hail-flones  are  very  large, 
they  flrike  with  a  very  great  Force,  as  we  very  often  experience 
to  our  Cofl. 

Euphrof  This  I  well  know;  as  it  was  not  long  before  your 
Return  from  College,  that  all  our  Windows  were  broke  by 
an  eaflern  Storm  of  Hail ;  and  I  remember  one  of  thofe  Hail- 
flones  were  more  than  half  an  Inch  in  Diameter;  and  further  I 
obferved,  thofe  large  Hail-flones  were  not  near  a  round  Figure, 
but  oblong,  and  flattifh.  Pray,  how  do  you  account  for  the 
Form  and  Size  of  Hail-flones  ? 

Cleon.  There  is  fomething  difficult  in  the  Theory  of  Hail  ; 
?tis  not  eafy  to  conceive,  how  fuch  large  Bodies  fhould  be  in- 
flantly  formed,  for  they  can  increafe,  in  Bulk,  but  very  little 
in  the  Time  of  their  Defcent ;  however,  it  is  owing  to  the  ge¬ 
neral  Principle  of  freezing,  after  the  fame  Manner  as  we  fee 
Cryflals  of  Copper  are  inflantly  formed  in  Solutions  of  that 
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;  Metal  with  arequihte  Degree  of  Cold.  Then,  as  to  their  Fi- 
j  gure,  we  know  ftill  lefs  the  Reafon,  as  there  feems  to  be  no- 
1  thing  regular  in  it,  unlefs  lomething  of  a  conical  Form.  We 
f  may  fuppofe  it  is  principally  owing  to  its  Motion  in  the  Air  while 
forming. 

Euphrof  Pray,  what  are  the  largefl  Sizes  of  Hail-ftones 
j  that  have  been  obferved  ? 

Cleon.  I  have  never  feen  any  myfelf  exceeding  J  of  an  Inch 
f  in  Diameter ;  but  I  have  been  frequently  informed  of  others 

r  much  larger. - A  Lady  particularly  told  me,  that  fhe 

E  faw  a  Hail- florin  abroad,  where  many  of  the  Stones  were  as  large 

!.  as  a  Seville  Orange . - And  a  Gentleman  allured  me,  that  he 

jj  faw  Hail-ftones  fall  as  large  as  common  Turnips,  and  fomewhat 
1  of  the  fame  F orm  ;  feveral  of  which  he  meafured  ;  one  of  which 
•  was  full  eleven  Inches  round.  Thefe  are  the  largefl:  Sizes  I  have 
i  ever  met  with  in  my  Enquiries. 

Euphrof.  Such  Storms  of  Hail,  I  fhould  think,  were  very 
1  formidable,  and  muft  produce  ftill  more  direful  EfFe<fts  than 
,  thofe  defcribed  by  Garth  in  thefe  Lines. 

Thus  when  feme  Storm  its  Cryjlal  Quarry  rends , 

And  Jove  in  raid  ling  Showers  of  Ice  defends ; 

Mount  Athos  Jhakes  the  For ejls  on  his  Brow, 

IVhile  down  his  wounded  Sides  frejh  Torrents  flow ,  > 

And  Leaves  and  Limbs  of  Trees  o’cr-fpread  the  Vale  below.  3 

Garth, 


And  again  Virgil. 

As  when  thick  Hail  comes  rattling  in  the  Wind , 

The  Plowman ,  Paffenger ,  and  lap  ring  Hind, 

For  Shelter  to  the  neighbouring  Coverts  fly. 

Or  hous’d ,  or  fafe  in  hollow  Caverns  lie  ; 

But  that  o’er- blown,  when  Heav’n  above  them  f miles % 

Return  to  Travel ,  and  renew  their  Toils. 

Dryd,  Vir cn<* 

■ «  /i  -  -  t  4 

And  Iaftly,  my  fav’rite  Author  on  this  Subject : 

He  from  loofe  Vapours ,  with  an  icy  Chain , 

Binds  the  round  Hail,  and  moulds  the  harden’d  Rain ; 

0.4  The 
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The jlony  Tempefl ,  with  a  rujhing  Sound, 

Beats  the  firm  Glebe,  refulting  from  the  Ground; 

Swiftly  it  falls ,  and  as  it  falls  invades 

The  rifing  Herb,  or  breaks  the  fpreading  B 'aides ; 

While  infant  Flow’rs  that  rais’d  their  blooming  Heads , 

Cruft? d  by  its  Fury ,  fink  into  their  Beds . 

-  :  Broome, 

The  Courfe  of  our  Enquiries  leads  me  next  to  alk  your  Opi¬ 
nion  concerning  Lightning  and  Thunder. 

Cleon,  With  refpeCh  to  thefe  fiery  Meteors,  as  they  are  com¬ 
monly  called,  I  /hall  give  you  the  beft  Account  of  them  that  I 
pan  learn  from  Sir  Ifaac  Newton,  who  alone  has  reafoned  juftly 
concerning  the  Nature  of  Fire  in  general.  From  him  we  learn, 
that,  when  by  the  conftant  Heat  of  the  Sun,  in  the  Summer 
Time,  great  Quantities  of  Exhalations  from  fulphureous  and 
other  combuftible  Matters  are  raifed  into  the  upper  Regions  of 
the  Air,  and  thefe  meeting  and  mixing  with  the  Nitre,  an  Inca- 
lefcence  will  immediately  enfue,  and  oftentimes  real  Accenfion, 
or  Production  of  Flame;  and  this,  if  it  happens  in  the  Evening, 
or  Night-l  ime,  is  what  is  vulgarly  called  Lightning,  if  it  hap¬ 
pens  in  any  one  particular  Part  of  the  Heavens  only  :  But  when 
tjie  Atmofphere  is  more  generally  replete  with  thefe  combuftible 
Exhalations,  they  make  a  more  general  Conflagration,  and 
burn  with  one  continued  Flame ;  illuminating  all  that  Part  of  the 
Heavens  in  a  mod  tremendous  Manner  to  thofe  who  have  not 
been  ufed  to  fee  or  think  about  fuch  Things.  This  the  Philofo- 
phers  call  the  Aurora  Borealis ,  i.  e.  the  Northern  Lights.  But, 
indeed,  there  feldom  a  Summer  pafl'es,  but  more  or  lefs  of  this 
Kind  may  be  obferved  about  the  Time  of  Autumn,  not  only  in 
the  northern,  but  in  any  other  Part  of  the  Heavens. 

Euphrof  Pray,  Cleomcus,  what  kind  of  Experiments  have 
you  to  illuftrate  this  wonderful  Phaenomenon  of  fiery  Meteors  ? 

Cleon.  Many  of  different  Kinds ;  fome  of  which  you  may 
eafily  fee  tried  without  being  jfhocked  at  the  Effed  ;  for  Inftancc ; 
———You  fee,  I  take  the  red-hot  Poker,  and  dropping  a  few 
Corns  of  Gun-powder  on  it,  they  immediately  take  Fire,  and 
flafh  like  Lightning ;  for  Gun-powder  is  nothing  but  Sulphur, 
Nitre,  and  Coal  mixt  together.  The  Coal  prefently  takes 
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Fire  by  the  fmalleft  Spark,  by  which  the  Sulphur  and  Nitre  are 
melted,  and  burft  into  Flame,  juft  as  they  do  in  the  Heavens. 

Euphrof  Well !  this  I  like  to  fee.  I  am  not  fearful  at  fuch 
fmall  Explofions.  What  other  Experiments  of  this  Kind  can 
you  fhew  me  with  Safety  ? 

Cleon .  Several,  one  of  which  is  thus  :  -  - . . You  fee,  I  take 

this  large  Florence  Flafk,  and  put  into  it  a  fmall  Quantity  of  Oil 
of  Vitriol,  with  four  Times  its  Quantity  of  Water,  which  will 
produce  a  confiderable  Heat,  as  you  will  find  by  applying  your 
Hand  to  the  Glafs. - Then  I  mix  with  it  a  few  Steel-filings  5 

—  upon  this,  you  fee  an  Ebullition,  and  a  white  V apour  arife* 

—  - —  In  the  next  Place,  I  apply  a  Candle  to  the  ifluing  Va¬ 

pour,  and  it  immediately  takes  Fire,  with  a  bright  Fulmination, 

or  Flafh  like  Lightning. — - In  the  laft  Place,  by  applying 

the  Candle  feveral  Times,  you  fee,  the  like  Corufcations ,  and 
fometimes  the  Flame  fills  the  Body  of  the  Glafs,  where  it  circu¬ 
lates  about,  and  appears  like  an  Aurora  Borealis  in  Miniature. 

—  ■  And  thus,  you  fee,  how  far  we  can  imitate  Nature  by 
Art ;  and  that  in  the  moft  terrible  and  tremendous  of  all  her 
Works:  Such  Subjects  as  thefe  afford  the  fublimeft  Themes, 
not  only  to  the  Philofopher,  but  alfo  to  the  Divine,  and  the  Poet. 
The  Philofopher  inveftigates  the  Nature  of  the  Thing  ;  the 
Theologift  fhews  its  important  Ufe  in  the  CEconomy  of  Provi¬ 
dence  ;  and  the  Poet  renders  it  ftill  more  ftrikirig  by  the  Force  of 
Exprellion  and  Defcription.  Anlnftanceof  this  we  have  from 
Lucan . 

Such,  while  Earth  trembles ,  and  Heaven  thunders  loud 9 
Darts  the  fwift  Lightning  from  the  rending  Cloud ; 

Fierce  thro  ’  the  Day  it  breaks ,  and  in  its  Flight 
The  dreadful  Blajl  confounds  the  Gazer's  Sight ; 

ReftJllefs  in  its  Courfe  delights  to  rove. 

And  cleaves  the  Temples  of  its  Majler  Jove  : 

Alike  wheree1  er  it  pajfes  or  returns , 

With  equal  Rage  the  fell  Dejlroyer  burns  ; 

Then  with  a  Whirl ,  full  in  its  Strength ,  retires , 

And  recollects  the  Force  of  all  its  fatten'd  Fires . 

Rowe’s  Lucan. 

;  v  -  \  ■  i  »  ‘  -  i  •  •  /  ■•if-  ;  •  .  •  ,  /  *  ,  'p 
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Another  Inftance  we  have  from  the  Iliad. 

As  when  by  Lightnings  Jove’r  csfherial  Pow'r 
Foret  eh  the  rattling  Hail  or  weighty  Show' ry 
Or  fends  foft  Snows  to  whiten  all  the  Shore , 

Or  bids  the  brazen  Throat  of  IV ar  to  roar  f 
By  Fits ,  one  Flajh  fucceeds  as  one  expires , 

And  Heav'n  fames  thick  with  momentary  Fires • 

Pope’s  Iliad, 

Euphrof.  Thefe  are  very  beautiful  Imitations,  Indeed ;  and 
fince  you  have  recommended  Mr.  Thompforis  Seafons ,  I  remem¬ 
ber  a  Pafiage  there,  as  much  to  the  Purpofe  on  the  Aurora  Bo* 
r calls,  which  he  thus  very  poetically  defcribes. 

Oft  in  this  Seafony  filent from  the  North , 

A  Blaze  of  Meteors  foots  ;  enfweeping  firf 
The  lower  Skies y  they  all  at  once  converge 
High  to  the  Crown  of  Heav'n,  and  all  at  oncc% 

Eelapfng  quick,  as  quickly  reafcendy 
And  mix  and  thwart ,  extinguifh  and  renew. 

All ; Ether  courfmg  in  a  Maze  of  Light . 

From  Look  to  Look  contagious  thro'  the  Croud 
The  Fannie  runs ,  and  into  wond'rous  Shapes 
Th'  Appearance  throws  :  Armies ,  in  meet  Array , 

Throng'd  with  aerial  Spears  and  Steeds  of  Fire  j 
'Till  the  long  Lines  of  full  extended  War, 

In  bleeding  Fight  commix'd,  the  fanguine  Flood 
Rolls  a  broad  Slaughter  o'er  the  Plains  of  Heav'n. 

Thomp*  Seasons, 

But  to  bring  up  the  Rear  of  thefe  dire  Phaenomena,  let  Tbun~ 
der  next  employ  our  Attention.  Pray,  what  is  the  Nature  and 
Caufe  of  that  ? 

Cleon .  Thunder,  properly  fpeaking,  is  neither  a  Phenome¬ 
non,  nor  a  Meteor,  as  it  eonfifts  altogether  in  Sound ;  for  you 
are  to  know,  that  when  the  combuftible  Matters  in  the  Hea¬ 
vens  take  Fire,  or  kindle  into  a  Flame,  if  there  be  no  Refiftance, 
they  only  explode,  or  flafh  away  without  any  Thing  more  than  the 
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u  Phenomenon  of  Lightning,  which  is  generally  the  Cafe  of  a 
)  1  rare  and  unconfined  Air,  as  we  often  fee  in  the  autumnal  Even” 
;i:  ings  ;  but  the  Cafe  is  far  otherwife,  when  thefe  fermenting  Mat- 
Si!.  ters  are  contained  in  the  denfe  Body  of  a  Cloud.  The  great 
0  Refiftance  which  they  meet  with,  in  this  Cafe,  occafions  an 
fb  equal  Power  of  re-adion,  which  is  fpent  wholly  on  the  Body  of 
iffl  the  Cloud  and  ambient  Air  which  Air,  by  this  Means,  having 
its  Vibrations  excited  in  the  highefl  Degree,  occafions  thofe  very 
loud  Reports  from  the  upper  Regions,  and  expanding  over  all  the 
inferior  Parts  of  the  Atmofphere,  propagate  thofe  awful  Sounds, 
which  we  call  Thunder  ;  for  Sound,  you  mull  know  by  the 
Way,  confifts  only  in  the  pulfive  Motion  of  the  Air,  which  I 
fhall  more  fully  explain  to  you,  when  I  come  to  fpeak  of  the 
more  pleafing  Modulations  of  this  Medium,  producing  the  more 
agreeable  Notes,  which  make  Harmony  and  Mufic. 

Euphrof.  I  cannot  tell  which  will  entertain  me  moft.  The 
loud  Voice  of  Thunder  fo  ftrangely  affeds  the  Powers  of  my 
Mind,  as  to  be  agreeable  and  terrible  at  the  fame  Time ;  and 
you  fee,  I  am  a  Devotee  to  Mufic,  by  my  conftant  Applica¬ 
tion  to  the  Pradice  and  Study  of  it ;  and  I  mull  fay  this  for  my- 
felf,  that,  if  I  have  any  Ingenuity,  it  lies,  principally  in  my  Fin¬ 
gers  Ends.  I  fhall  long  for  a  Ledure  on  Mufic ;  but*  at  pre- 
fent,  pray,  go  on  with  your  celeJUal  Thorough-bafs . 

Cleon.  To  tell  you  the  plain  Truth,  tho’  I  am  a  young  Man, 
I  am  yet  an  old-fafhioned  Philofopher,  and  cannot  help  think¬ 
ing,  that  Sir  Ifaac  Newtons  Method  of  explaining  the  Caufes  of 
thefe  great  Effeds  is  much  preferable  to  any  new  Hypothefis  of 
the  Moderns.  He  tells  us,  in  his  Treatife  of  Optics,  that 
Lightning  in  the  Heavens,  is  analogous  to  the  Flafhingof  Gun¬ 
powder  unconfined,  and  that  Thunder  is  a  fimilar  Efi'ed  to  the 
Report  of  a  Gun  from  the  Powder  kindled,  but  confined  in  the 
Barrel ;  and  to  thofe  other  chymical  Explofions,  from  what  they 
call  Pulvis  &  Aurum  Fnlmlnans ,  which  are  Powders ;  fuch  as,  when 
laid  upon  the  Point  of  a  Knife,  and  held  over  a  lighted  Candle, 
explode  with  a  very  fudden  and  loud  Report ;  which  Sort  of  Ex¬ 
periments  are  fo  fhocking,  that  I  fhall  not  terrify  you  with  them. 

Euphrof.  I  fhall  take  your  Word,  Cleonicus ,  for  that,  as  I 
am  not  fond  of  feeing  any  Thing  that  is  fhocking  and  terrible  ; 
and  fo  affeded  is  my  Mind  with  the  Thoughts  of  Thunder, 

that 
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that,  when  any  Thing  of  that  Kind  is  likely  to  happen,  I  gene¬ 
rally  get  into  a  Corner,  as  it  wTere,  to  avoid  the  Blow.  I  had 
much  rather  read  the  Defcription  of  it  in  the  Poet;  and  it  even 
makes  me  fhudder  then,  as  in  the  following  Lines  of  Dr.  Broome ; 

Mean  Time,  from  ev’ry  Region  of  the  Sky? 

Red  burning  Bolis  inforky  Vengeance  fly : 

Dreadfully  Bright  o’er  Seas  and  Earth  they  glare , 

And  Burfls  of  Thunder  rend  th ’  encumber’d  Air  ; 

At  once  the  Thunders  of  ih ’  Almighty  found , 

Heav’n  lower  r,  defend  the  Floods ,  and  rocks  the  Ground. 

Broome. 

But  more  particularly  the  Defcription  of  a  Thunder-florm  by 
Mr.  Thompfon ,  in  the  following  Lines. 

How  chang’d  the  Scene  !  in  blazing  Height  of  Noony 
The  Sun ,  opprefs'd ,  is  plung’d  in  thickefl  Gloom . 

Still  Horror  reigns ,  a  dreary  Twilight  round 
Of  flruggling  Night ,  and  Day  malignant  mix’d \ 

Far  to  the  hot  .Equator  crouding  fafly 
Where ,  highly  rarify  d,  the  yielding  Air 
Admits  their  Stream ,  inceffant  Vapours  roll \ 

Amazing  Clouds  on  Clouds  continual  heap’d ; 

Or  whirl’d  tempefluous  by  the  gufly  Windy 

Qrfilent  borne  along ,  heavy  and JloiVy 

With  the  big  Stores  of  fir  earning  Oceans  charg’d. 

Mean  Time,  amid  thefe  upper  Seas ,  condens’d 
Around  the  cold  aerial  Mountain’s  Brow, 

And  by  conflicting  Wings  together  dajh’d. 

The  Thunder  holds  his  black  tremendous  Throne  ; 

From  Cloud  to  Cloud  the  rending  Lightnings  rage  ; 

5 Tilly  in  the  furious  Elemental  War 
Diffolv’dy  the  whole  precipitated  Mafs 
Unbroken  Floods  and folid  Torrents  pours, 

Thomp.  Season?* 

.  1 

I  recollect:  at  prefent  but  one  Thing  more  to  enquire  about,  re¬ 
lative  to  thefe  Subje&s,  and  that  is  what  has  often  filled  me  with 

the 
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the  greateft  Horror  ;  I  mean,  what  is  ufually  called  a  Thunder 
Bolt .  Pray,  what  is  your  Opinion  of  that  ? 

Cleon .  This  is  an  Affair  of  the  moft  folemn  Confederation, 
and  muff  certainly  fill  every  reflecting  Mind  with  Horror,  when 
we  confider  the  many  dreadful  EffeCts  that  are  often  produced 
by  it :  Inftant  Death  is  the  immediate  EffeCt  of  its  Stroke,  in  A- 

nimals. - The  ftrongeft  Trees  are  rent  and  torn  a  funder — — 

The  fineft  Buildings  at  once  demolifhed,  and  the  hardeft  Me¬ 
tals  in  a  Moment  diffolved. - Such  are  the  EffeCts  of  the 

greateff  and  moft  formidable  Powers  in  Nature.  The  Subftance 
of  thefe  Bolts  conflfts  of  a  comparand  undiflolved  Body  of  igni¬ 
ted  Matter,  which  has  not  time  to  explode  in  the  Air,  but  is  darted, 
with  the  Velocity  of  Light  itfelf,  to  the  Objects  on  the  Surface 
of  the  Earth,  which  it  ftrikes  with  an  inconceivable  and  irrefifti- 
ble  Force,  deftroying  the  Nature  and  Texture  of  every  Thing 
that  ftands  in  its  Way.  Not  only  our  Hiftories,  but  even  our 
Memories  retain  but  too  many  Inftances  of  thefe  diffnal  Effects. 
We  may  confider  the  Matter  of  Lightning  in  three  different 
States  ;  the  Firft  is,  that,  in  which  it  only  explodes,  and  flafhes 
away  without  any  Force  to  do  Harm  ;  the  Second  is,  when  it 
explodes  with  greater  Force  and  Denfity  ;  the  Effeits  of  this  are 
oftentimes  too  fenfible  at  a  Diftance,  ftriking  the  unhappy  Spec¬ 
tator  with  Blindnefs,  and  fetting  Fire  to  Stacks  of  Corn,  Houfes, 
the  Third  State  is  that  of  the  Thunder-bolt;  but  I  have 
faid  enough  on  this  Head.  We  fnall  take  the  next  Opportunity 
to  confider  the  Nature  of  Electricity  ;  a  SubjeCf  nearly  allied  to 
this,  but  whofe  Phenomena  and  EfFeCts  are  more  innocent, 
and  much  more  entertaining. 


DIALOGUE  VI. 

On  the  Nature,  Phenomena,  and  Experiments  of 

Electricity. 


Euphrofyne, 

X/OU  very  agreeably  concluded  our  laft  Converfation  by  pro- 
mixing  to  give  an  Account  of  the  Nature  of  Electricity, 


which 
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which  you  then  told  me  had  fome  Relation  to  the  Nature  of 
Lightning,  and  Thunder. 

Cleon .  I  did  ;  and  you  may  now  expedl  as  much  on  that  Sub¬ 
ject  as  I  know  of  the  Matter  my felf,  which,  to  fay  the  Truth, 
is  not  a  great  deal.  However,  its  Relation  to  Lightning  and 
Thunder  is  obvious,  and  confifts  in  the  following  Particulars. 
I.  It  confifts  of  a  fine  etherial  Matter,  which,  when  fufficiently 
condenfed,  appears  in  the  Form  of  Fire,  and  fuch  is  the  Cafe  of 
the  Matter  of  Lightning.  2.  In  a  State  of  Condenfation,  this 
eledlrical  Matter,  like  that  of  Lightning,  is  ftrongly  elaftic  and 
explofive.  3.  It  will  produce,  when  fufficiently  denfe,  the  Ef¬ 
fects  fimilar  to  thofe  of  Lightning,  in  burning,  and  fetting  Fire 
to  other  Bodies.  4.  It  produces,  in  the  Explofion,  a  very  fen- 
lible  Report,  which  may  be  efteemed  a  Kind  of  Thunder  in 
Minuature.  5.  The  Effects  of  fuch  an  Explofion  is  very  fen- 
ilble,  and  fometimes  very  great  on  the  animal  Syftem  ;  fo  as  to 
produce,  not  only  Uneafinefs  and  Pain  to  a  great  Degree ;  but 
even  to  inflidt  Death  itfelf ;  for  not  only  Birds  and  fmaller  Ani¬ 
mals,  but  Man  himfelf  has  fallen  a  Vidlim  to  its  Force.  6.  The 
Velocity  of  eledfrical  Matter  is  like  that  of  Lightning,  aJmoft 
inflantaneous,  and  probably  the  fame  with  that  of  Light  it¬ 
felf. 

Euphrof.  Thefe  are  wonderful  Properties  of  Matter  indeed  ! 
Pray,  how  came  they  at  firft  to  be  difcovered  ? 

Cleon .  The  Properties  of  Eledfricity,  like  moft  other  Things, 
received  a  gradual  Difcovery  and  Improvement ;  and  it  is  now 
become  almoft  a  Science.  It  has  been  always  obferved,  that 
Amber,  Jett,  Sealing-wax,  Glafs,  and  other  elaftic  and  po- 
iifhcd  Bodies,  would,  upon  rubbing,  attradl  and  repel  light  Bo¬ 
dies,  as  Hairs,  heathers,  Down,  Duft,  &c.  and  as  this  Pro¬ 
perty  was  moft  confpicuous  in  Amber,  which  in  Greek  is  called 
Eledlron;  therefore  this  peculiar  Power  of  that  Body 
was  called  Eleftricity. 

Euphrof.  But  I  fuppofe,  but  little  of  this  Affair  was  known 
till  lately  :  How  far,  pray,  might  the  Knowledge  of  the  An- 
tients  extend  in  this  Particular  ? 

Cleon.  It  was  fcarce  any  thing  more  than  a  few  entertain¬ 
ing  Experiments  ;  for  by  rubbing  the  Pieces  of  Amber,  Seal¬ 
ing-wax,  CV.  they  would  often  innocently  amufe  themfelves 
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With  the  Attraction  and  Repulfion  of  light  Bodies  of  different 
Kinds  and  Forms  ;  fome  of  which  I  fhall  (hew  you  for  your  pre¬ 
sent  Entertainment.  — —  Thus,  you  fee,  this  Piece  of  Amber 
in  the  Head  of  my  Cane,  when  gently  rub’d  by  my  Glove,  it 
attradfs  the  Hairs,  the  Feathers,  and  thefe  fmall  Pieces  of  Leaf-^ 
Gold.  — —  I  rub  this  Tube  of  Glafs  in  the  fame  Manner,  and 
it  attradfs  thofe  Objedfs  ftill  more  ftrongly. 

Euphrof.  Well  !  this  is  very  pretty  indeed  ;  but  I  obferve* 
they  are  not  only  attradfed,  but  foon  afterward  repelled  from 
the  Tube.  Pray,  Cleonhus ,  how  is  that  to  be  accounted  for  ? 

Cleon.  Why,  truly,  my  Euphrofpnc ,  this  is  a  Kind  of  occult 
Philofophy :  However,  you  muff  underffand,  that,  upon  rub- 
Ting  of  the  Tube,  there  is  a  Motion  produced  of  this  Eledfric 
../Ether  from  the  Parts  round  about  it  towards  the  Tube,  or  Piece 
.of  Amber  ;  and  thefe  fine  Particles,  in  their  Way,  lay  hold  of 
thofe  light  Bodies,  and  carry  them  with  themfelves  to  the  Tube; 
fo  that,  in  reality,  tho’  this  Appearance  feems  in  itfelf  an  At¬ 
traction,  it  is  really  produced  by  the  Impulfe  Of  thefe  ethereal 
Particles  ;  and  when  thefe  light  Bodies  have  touch’d  the  Tube, 
and  become  themfelves  podefs’d  of  the  eledfric  Matter  to  a  pro¬ 
per  Degree,  they  then  fly  off,  and,  I  belive,  in  thiaCafe,  may 
be  properly  faid  to  be  repelUd  by  the  T ube. 

Euphrof.  But,  pray,  Cleonicus ,  can  you,  by  any  Experiments, 
{hew  me  this  Matter  of  Electricity ;  for  othervvife  it  is  talking 
to  me  in  the  Dark  ? 

Cleon .  Yes;  come  with  me  into  this  dark  Room,  and  then 
you  will  view  it  in  its  proper  Light.  * — * - 

Euphrof.  — W ell !  it  is  dark  enough  fure.  —  — What 
am  I  to  fee  here  ? 

Cleon .  You  will  now  fee  in  the  Dark  what  you  could  not 

before  perceive  in  the  Light. - I  rub  the  Tube  with  a  Piece 

of  Silk,  and  you  fee  the  Sparks  of  Fire. - 1  rub  it  flill  more 

brifkly,  and  you  fee  the  Sparks  changed  into  Flafhes ; - - 

Flafhes  many  Inches  in  Length,  and  very  much  refembling  the 
forked  Lightning  of  the  Skies. 

Euphrof.  I  do ;  and  it  is  amazing,  as  well  as  very  enter¬ 
taining  to  behold.  - - -  I  not  only  fee,  but  hear  it  likewife. 

What  is  it  I  hear  like  the  Crackling  of  a  green  Leaf  in  the  Fire  l 
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Cleon.  The  crackling  Noife  you  hear  is  occafioifd  thu?. 
After  I  have  given  a'brifk  Stroke  downward  upon  the  1  ube,-’  1 
carry  my  Hand  quick  along  by  the  Side  of  it,  upwards,  at  a 
fmali  Diftance ;  by  this  Means-  the  eledtric  Matter  is  com- 
denfed  between  the  Hand  and  the  Tube,  in  the  feveral  Parts  of 
it,  which  occafions  the  fmali  fticceflive  Explofions,  or  Snap- 
pings,  which  you  hear. 

Euphrof.  Well  !  thefe  Corrufcations  and  Explofions  are  very 
furprizing  indeed  ;  I  could  never  have  thought  there  were  fuch 
Powers  in  Nature,  had  you  not  convinced  me  of  them  by  Expe¬ 
riment, - -and  is  it  this  Fire  that  I  now  fee,  that  fetches  and 

carries  thofe  light  Bodies  to  and  from  the  Tube  ? 

Cleon.  It  is  in  the  light  Room  the  invifible  Agent  that  pro¬ 
duces  thefe  EfteHs.  At  prefent  we  fhall  leave  our  dark  Apart¬ 
ment  to  explain  another  Property. - You  obferve,  my  Eu~ 

phrofyne ,  that,  when  the  Piece  of  Leaf-Gold,  or  dowmy  Fea¬ 
ther  is  once  repelled  from  the  Tube,  I  purfue  it  with  the  T ube, 
and  conftantly  keep  repelling  of  it  3  nor,  if  the  T ube  be  ftrongly 
excited,  will  it  come  to  it  again,  till  it  has  touched  feme  other 
Body. 

Euphrof.  ?Tis  pleafant  enough  to  fee  how  you  perfecute  the 
Feather.  They  feemto  endeavour  avoiding  the  Tube  by  every 
Method  of  Flight,  but  how  do  you  account  for  the  Reafon  of 
this  odd  and  comical  Appearance  ? 

Cleon.  Thefe  Bodies  in  contadt  with  the  Tube  are  fill’d  with  the 
eledtric  Virtue,  which,  as  I  faid  before,  as  foon  as  they  have 
received  to  a  fufficient  Degree,  will  be  repelled,  and  will  be 
continually  repelled  fo  long  as  they  are  overcharg’d  with  this 
electrical  Matter;  for  we  fliall  always  find  by  Experience,  that, 
when  any  two  Bodies  are  pofiefs’d  with  one  and  the  fame  Power, 
whether  of  Electricity,  Magnetifm,  or  Gravity,  there  will  be 
always  a  Circumftance,  in  which  they  will  conftantly  repel 
each  other  ;  but  when  one  of  thofe  Bodies  comes  to  touch  ano¬ 
ther,  not  fo  replete  with  this  Virtue,  it  will  impart  the  Surplus 
of  its  Electricity  to  that  other  Body,  and  be  reduced  again  to  its 
original  State  ;  and  hence  the  Reafon  why  they  fly  quickly 
backward  and  forward  between  the  Tube  and  the  Table.  Since 
as  fall  as  they  receive  it  at  oiK,  they  difeharge  it  at  the  other. 

Euphrof 
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Pruphrofi,  I  know  not  whether  I  underfland  you  perfectly. 
W6  you  mean,  that  Bodies  in  general  are  poffefs’d  of  a  certain 

Quantity  of  this  Force,  and  that  they  receive  more  by  the  excited 
Tube,  and  „by  that  Means  become  rebelled  ;  and  that,  when 
fuch  a  Body  touches  another  that  is  not  eledlrified,  it  lofes  all 
that  is, over  and  above  its  natural  Quantity,  and  then  is  liable  to 
be  attracted  again  ? 

Cleon.  That  is  the  very. Cafe,  fo  far  as  I  have  hitherto  pro¬ 
ceeded  ;  but  one  Thing  more  is  tod>e,obferved,  that  Bodies  will 
be  liable  to  be  repelled,  not  only  when  they  have  too  much,  but 
alfo  when  they  have  too  little  of  the  electrical  Matter ;  and  fur¬ 
ther,  that  fome  Bodies  will  fill  others  with  a  greater  Quantity  of 
Electricity  than  they  naturally  have,  in  which  Cafe  they  are  faid 
to  deCtrify  them  pofitively ;  and  other  Bodies  are  found,  .that, 
*  when  excited  by  rubbing,  will  difpoffefs  fuch  as  touch  them  of 
a  Part  of  what  they  naturally  contain,  and  thefe  are  then  laid  to 
be  electrified  negatively. 

Euphrof.  This  pofitive  and  negative  Dodfrine  of  Eledlricity 
is  fomething.fo  new  to  me,  and  the  Subjedf  of  Electricity  fuch 
as  I  am  fo  little  acquainted  with,  that  I  fcarcely  know  what  to 
make  of  it,  or  howtofafhion  my  Intellects  for  underftandi.ng  it, 
I  mult  .beg  your  ^ffiflance  in. this  Cafe,  if  poffible,  by  Experi¬ 
ments. 

Cleon.  That  I  {hall  do  very  readily.  Now  obferve,  I  tye  a 
fine  Feather  to  a  Thread  of  Silk,  and  eledtrify  it  with  the  Tube 

very  flrongly. - It  is  now  conflantly  repelled  by  the  Tube, 

you  fee. - 1  now  take  the  Stick  of  Sealing-wax,  and  excite 

it,  and  upon  applying  it  to  the  Feather,  it  immediately  attradfs 

\t. - So  likewife  the  Piece  of  Leaf-Gold  is  conflantly  repelled 

by  the  glafs  Tube. - But  you  obferve,  it  is  immediately  at- 

tracled  by  the  excited  Wax.  In  fhort,  every  Thing  repelled 
by  Glafs  is  attra&ed  by  Sealing-wax,  Amber,  Jett,  and  fuch- 
Ijke  Bodies  ;  and  as  thefe  confiff  for  the  mod  Part  of  refinous 
Subftances,  itoccafions  the  two-fold  Diflindfion  of  a  refmous  and 
vitreous  Electricity.  But  upon  a  more  nice  Confideration  of  this 
Affair  by  the  Moderns,  it  is  found,  that  Glafs  eledtrifies  Bodies  by 
adding  to  their  natural  Quantity,  and  other  Bodies  by  diminifhing 
it,  therefore  we  have  now  the  newDiffimffion  of  G/tf/jeledfrifying 
pofitbei y,  and  refinous  Bodies  negatively ,  Some  other  Expend 
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ments  will  tend  to  illuftrate  this  Affair  more  fully.  But  before 
we  come  to  them,  I  muft  obferve  to  you,  that  fome  Bodies  will 
communicate  Electricity  from  one  to  another,  and  others  will 
not.  Thus,  if  I  hang  a  Feather  by  a  flaxen  Thread,  the  Elec¬ 
tricity  will  pafs  from  the  Feather  through  that  Thread  to  any 
Piece  of  Wood,  or  metalline  Subftance,  it  is  fufpended  by,  and 
this  Thread  is,  in  fuch  a  Cafe,  term’d  the  Conductor  of  Electricity* 

- - By  this  Means,  you  obferve,  when  I  apply  the  excited 

Tube  to  the  Feather,  it  is  conftantly  attracted  ;  becaufe  the 
electrical  Matter  is  carried  off  by  the  Thread  as  faft  as  it  is  re¬ 
ceived  by  the  Tube. - On  the  other  Hand,  you  fee,  another 

Feather  fufpended  by  a  filken  String,  and  another  by  a  Horfe- 
hair,  both  perfectly  dry,  and  upon  applying  the  Tube  you  fee 
they  areconffantly  repelled  ;  the  Reafon  of  which  is,  that  thofe 
Bodies  will  not  of  themfelves  conduct,  or  carry  off  the  EleCtricity 
from  the  Feather,  being  fome  how  or  other  difqualified  for  that 
Purpofe,  and  are  on  this  Account  ranged  among  the  Number 
of  electrical  Bodies ,  and  fometimes  are  called  EleCirics  per  Se ; 
whereas  thofe  that  conduct  Electricity  are  call’d  Non  EleCirics . 
Thus  much  was  neceffary  to  premife,  by  Way  of  Definition  j  but 
what  relates  to  the  Rational  of  the  various  Phenomena  of  Elec¬ 
tricity^  you  will  be  better  able  to  underftand,  after  you  have 
feen  them  illuftrated  by  Experiment  for  which  Purpofe  I  have 
provided  you  this  large  Machine. 

Euphrof.  A  large  and  elegant  Machine  indeed  ;  but  I  ob¬ 
ferve,  you  have  here  a  large  glafs  Globe.  To  what  Purpofe 
does  that  ferve  ?  1  fuppofe,  to  anfwer  the  End  of  the  glafs 
Tube  more  compleatly,  does  it  not,  Cleonicus? 

Cleon .  Yes,  that  is  the  Defign  of  it ;  for  having  a  large 
Surface  the  Electricity  is  excited,  when  the  Globe  is  put  in 
Motion,  from  the  Attrition  of  the  pufhion  behind,  in  a  much 
larger  Degree  than  we  can  produce  it  from  the  Tube,  and  more 
conflantly,  by  turning  the  Wheel  5  fo  that  upon  the  Whole, 
it  is  much  better  fitted  to  anfwer  the  Purpofes  of  Experiments. 

Euphrof.  I  fee  you  have  here  a  large  Gun-barrel  fufpended  by  fil¬ 
ken  Strings  over  the  Globe.  I  partly  guefs  the  Reafonof  that,  from 
what  you  fa  id  of  the  Feather’s  being  fufpended  by  a  filk  or  Hair-line. 

Cleon.  That  you  may  do  very  nearly  ;  for  by  Means  of  the 
Conductor,  which  is  thebrafs  Equipage  hanging  from  the  Barrel 

againfi 
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|  againfl  the  Globe,  the  electrical  Matter  is  convey’d  to  the  Bar- 
1  rel,  but  can  go  no  further,  by  Reafon  of  the  renitent  Quality 
of  the  filken  Strings.  By  this  Contrivance,  the  electric  Fluid, 
thrown  out  by  the  Glafs,  will  be  collected  and  accumulated  in 
the  Barrel,  ready  to  be  difpenfed  in  fmall  Quantities  to  every 
non- electric  Body  that  (hall  approach  it,  in  the  Form  of  a  Spark, 
andfnap,or  elfe  in  a  continued  fine  Stream  of  Fire. — This  you  fee 
and  hear,  by  my  approaching  the  Knuckle  of  my  Finger  to  the 
Barrel. - Now  you  are  to  do  the  like,  Euphrojyne . 

Euphrof  Truly,  as  there  is  Fire  in  the  Cafe,  I  am  afraid, 
* — —Does  it  not  give  you  Fain,  Cleonicus  f 

Cleon.  Not  in  the  leaf!:.  You’ll  fcarcely  feel  it. - Apply 

your  Finger  within  a  Quarter  of  an  Inch,  and  it  will  do. - — 

Euphrof.  Well !  I  did  not  think  I  was  fo  Faint-hearted.  I 
find  a  ftrange  Reludfance  to  trying  this  Experiment,  tho’  there 

feems  to  be  nothing  in  it. - Well!  I’ll  pluck  up  my 

Courage  and  try. - Is  my  Finger  near  enough  now  ? - 

Dear  me  !  it  ftrikes  before  I  was  aware ;  but  the  Senfation  is 

rather  agreeable  than  otherwife. - 1  can  now  take  off  as 

many  Sparks  as  I  pleafe, - and  by  continuing  my  Knuc¬ 

kle  near  the  Barrel,  I  perceive  a  conftant  Flame  of  purple  Fire 

flowing  toward  it.— - Thefe  Things  are  very  wonderful  as 

well  as  pleafant.  I  could  not  have  thought  there  had  been  any 
fuch  Powers  in  Nature. 

Cleon.  You  exprefs  the  Sentiments  of  all  who  firft  view  thefe 
curious  Appearances.  I  fhall  now  proceed  to  fhew  you  Fill 

greater  Things  than  thefe. - You  obferve  here  a  four  Ounce 

phial,  filled  with  Steel-filings,  coated  on  the  Out-fide  with  a 
Piece  of  Leaf-Tin,  with  an  Iron  Wire  and  Loop  upon  it ; 
alfo,  in  the  Top,  you  obferve  a  large  Iron  Wire  pafs  thro” 
the  Cork  among  the  Steel-filings  to  the  Bottom  ;  the  outer  Pa,rt 
of  this  Wire  is  turn’d  into  the  Form  of  a  Hook,  by  which  it  may 
fie  hung  on  the  Gun-barrel, - as  thus  you  fee  it. 

Euphrof.  Very  good  !  And  to  what  Purpofe  is  all  this  Appa¬ 
ratus  in  the  Phial  ? 

Cleon.  By  this  Contrivance,  the  Force,  or  Power  of  elecln- 
cal  Fluid  may  be  increafed  to  a  confiderable  Degree.  You  did 
but  juft  feel  the  Spark  before,  but  now,  if  you  take  the  Phial  in 
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one  Hand,  and  a  Spark  from  the  Barrel  with  the  Finger  of  the 
other,  you  will  find  a  more  fenfible  Effect  ;  and  this  you  muff  do, 
before  you  can  properly  be  faid  to  know  the  Nature,  or  Power 
of  Electricity. 

Euphrof  I  thought  you  would  bring  me  into  a  Scrape  e’er 
long  about  this  ele&rical  Fire  and  Force.  I  am  loath  to  try  the 
Experiment  with  this  Phial  in  Armour ;  it  feems  to  require  a 
martial  Courage,  and  how  can  you  expedf  me  to  ftand  Fire  be¬ 
fore  I  know  the  Nature  of  the  Artillery  ?  —  Pray,  Cleonicus , 
can’t  I  underffand  it  by  feeing  you  do  it  yourfelf  ? 

Cleon .  Not  in  the  leaf!  ;  you  might  as  well  expedf  to  be  cur’d 
of  an  Ague  by  my  taking  the  Bark  for  you.  — — However,  it 
will  not  be  fair  to  defire  you  to  try  the  Experiment  till  you  have 
fcen  that  no  Harm  can  accrue  by  it,  and  therefore  I  will  try  it 

feft.  — - 1  take  the  Phial  in  my  Right-hand  ; - —with  my 

Left  I  take  off  the  Spark. — —  The  Effect  is  an  odd  Kind  of 

Shock  in  the  Elbows ; - -but  it  is  over  in  a  Minute. - * 

I  {hall  take  Care  to  moderate  the  Force  to  you,  and  therefore 
you  may  try  it  without  Fear. 

Euphrof  What  you  advife,  or  injoin,  I  think  myfelf  oblig’d 
to  fubmit  to  ;  therefore  whirle  the  Globe  about,  and  charge  the 

Phiah  — — —  I  take  it  in  my  Hand  ;  - -  and  now  for  the 

Snap. - —  I  am  electrified  in  Truth. - It  made  me  jump 

again.  What  an  unaccountable  odd  Kind  of  Stroke  it  gives 

to  my  Elbows  ! - 1  hope  I  have  nothing  more  to  fuffer 

worfe  than  this  ;  if  there  be,  I  {hall  not  very  well  like  it. 

Cleon .  You  may  comfort  yourfelf,  that  the  Worfi:  is  pafE 
This  is  the  Coupe  de  Grace,  which  is  what  all  that  adventure  in 

Electricity  muff  expedt  to  meet  with  ; - but  tho’  you  make  fo 

much  of  this  Affair,  lean  aficire  you,  I  have  feen  many  a  Lady 
with  fo  much  Prefence  of  Mind  as  to  fuffain  many  of  thefe  Shocks 
one  after  another. 

Euphrof  In  every  Age  we  may  expcCt  a  S emir  amis,  or  2 
Boadicia\  but  neverthelefs,  the  generality  of  our  Sex  will  never 
think  themfelves  defigned  to  bear  Arms.  When  you  expefF 
Mankind  to  fport  with  your  electrical  Fire  and  Shocks,  you 
ought  to  have  your  Room  fill’d  with  Officers  of  the  Military  Or- 
&er,  and  not  to  expedt  fuch  Courage  from  Females. 

Chon, 
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Cleon,  What  would  you  think,  my  Euphrofyne ,  if  I  were  to 
j  tell  you,  that  I  have  feen  a  Lady  with  greater  Intrepidity  en¬ 
counter  the  eledrical  Efforts  than  any  one  of  our  Sex  ;  and  I  can 
allure  you  from  Experience,  that  I  have  feen  a  greater  Number 
of  Gentlemen  than  of  Ladies  refufe  to  Hand  the  Shock;  and  it 
altogether  depends  upon  the  peculiar  Make  and  Frame  of  a  Per- 
fhnfe  Mind  ;  for  I  have  more  than  once  obferved  a  Perfon,  who 
had  fignalized  himfelf  for  Valour  in  the  Field  of  Battle, 
could  not  by  any  Means  be  prevailed  on  to  take  the  Phial  in  his 

Hand ;  but  enough  of  this. - —  W e  proceed  to  our  Experiments, 

of  which  I  Ihall  entertain  you  with  a  feled  Number  of  thofe 
which  are  mofl  confiderable,  leaving  the  Reft  for  your  Amufe- 
ment  at  your  leifure  Hours  when  alone. 

Euphrof  If  you  ihew  me  fome  of  the  Principal  it  will  be  fuffi- 
dent.  I  Ihall  fear®  die  Method  of  Pradice  from  them.  Pray, 
what  will  you  begin  with? 

Clem,  You  fee  here  a  femicircular  Piece  of  Cane,  with  fe- 
veral  Feathers  fufpended  by  filken  and  linen  Threads  alternately  ; 
thefe  I  place  at  a  final!  Difiance  from  the  Globe,  and  when  it  is 
excited,  you  obferve  all  the  Feathers  hanging  by  theiinen  Threads 
will  be  immediately  at  traded  to  the  Globe,  and  conilandy  kept 
in  an,  oblique  Pofition,  and  direded  feve rally  to  the  Centre  of 
the  Globe  ;  while  thofe  between  them  on  filken  Strings  feem  but 
little  affeded,  and  remain  in  their  perpendicular  Pofition. 

Euphrof,  This  is  a  very  p  lea  fen  t  and  pertinent  Experiment, 
I  plainly  perceive  the  Drift  of  it,  you  hereby  fbew  me,  that  the 
Feathers  on  the  linen  Threads  lofe  all  their  eledric  Matter  as  fafe 
21s  they  receive  it,  and  therefore  are  conftantly  attracted  ;  while 
thofe  fuipended  by  filken  Strings,  retaining  their  eledric  Mat¬ 
ter  firfl  received  from  the  Globe,  will  always  afterwards  be  repelTd 
by  it.  Pray,  what  is  your  next  Experiment? 

Cleon.  This  Wire  you  fee  has  three  large  plumy  Feathers 
fix’d  on  the  Top  of  it,  and  I  put  it  into  the  End  of  the  Barrel. 
~ — —  Upon  turning  the  Globe,  you  fee  the  Feathers  immediately 
brittle  out,  and  all  the  Plumage  expanding  itfelf  every  Way  as 

far  as  pofiible.  .  If  I  approach  my  Finger  to  the  Feathers* 

the  Plumule?  all  bend  themfelves  to  my  Finger.— —  If  I  move  my 

Finger  this  Way  or  that,  they  all  move  after  it,  as  if  alive. - - 

m  put  my  Finger  to  the  Barrel,  and  tale  oif  a  Spark,  the  Phi- 

miila? 
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nrnlee  all  collapfe,  and  fall  dole  to  the  Feather. - - - My  Fin¬ 

ger  removed,  they  become  eredf,  and  briftle  out  as  before. 

Euphrof  Nothing  can  be  a  more  delightful  Spedfacle.  I  pre¬ 
fume  the  Plumage  puts  on  this  Appearance  from  having  the  elec¬ 
tric  Matter  equal  in  all  the  Parts,  by  which  the  Plumules  con- 
ftantly  extend  themfelves,  and  repel  each  other ;  but  when  the 
Finger  approaches,  they  become  attradfed  by  it,  and  difeharge 
their  eledtric  Fluid  in  it.  .  Alfo,  when  the  Finger  takes  the  Spark 
from  the  Barrel,  it  not  only  draws  the  Electricity  from  the  Bar¬ 
rel,  but  likewifefrom  the  Feathers  themfelves,  by  which  Means 
the  Plumage  becomes  uneledlrified,  and  naturally  falls  down. 

-* —  I  prefume  I  am  right  fo  far,  Cleonicus . 

Cleon .  You  have  given  the  true  Reafon  of  the  Phenomenon  5 
and  the  next  Experiment  I  fhall  fhew  you  is  to  be  accounted  for 

the  fame  Way. — - - -I  take  this  whole  Leaf  of  Gold,  and 

tumble  it  together  upon  this  Plate. - 1  bring  the  Plate  under 

the  Gun-barrel,  and  you  fee  the  Gold-leaf  rife  from  the  Plate, 

expand  itfelfout  into  a  perfect  Plane, - with  one  Corner  to 

the  Gun-barrel,  and  theOppofite  one  to  the  Plate, - moving 

very  quickly  backward  and  forward  between  both. - 1  lower 

the  Plate  to  a  proper  Diftance,  and  you  fee  the  Motion  of  the 
Leaf  ceafes  by  Degrees,  and  it  becomes  fufpended  in  Equilibria 
between  both. 

Euphrof.  This  is  a  mod:  wonderful  and  curious  Sight.  I  now 
fee  itispoffible  for  the  heavieft  Bodies  to  be  fufpended  in  the  Air 
upon  nothing  ;  for  I  can  plainly  perceive  there  is  a  confiderable 
Diftance  between  the  Points  of  the  Leaf-Gold  and  the  Barrel  and 
Plate. 

Cleon.  But  you  inuft  be  aware  of  Miftakes,  my  Euphrofyne* 
The  fufpended  Leaf  of  Gold  is,  as  it  were,  fupported  by  Pillars 
of  Fire  ;  for  it  is  by  Means  of  the  Electricity  which  it  receives 
from  the  Barrel,  and  communicates  to  the  Plate,  that  it  is  fuf¬ 
pended  equally  between  both  ;  and  this  will  appear  in  the  Form 
of  Fire,  when  we  put  to  the  Window-fhutters,  and  make  the 
Room  dark.  — —  For  now  you  fee  the  Experiment  in  its  proper 
Light. 

Euphrof  I  do. - I  fee  it  connected  with  the  Barrel  and 

Plate  at  either  Corner  bv  a  Stream  of  Fire. - - 


Cleon * 
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Cleon.  - 1  put  my  Finger  on  the  Barrel. - And 

the  Leaf  falls  down  at  once  on  the  Plate.  - - My  Finger 

taken  off,  the  Leaf  rifes  up,  and  becomes  fufpended  as  before. 

Euphrof.  We  may  now  open  the  Windows  again,  as  I  have 
feen  the  Manner  of  this  Experiment  thoroughly.  Pray,  what  is 
your  next  Phenomenon  ? 

Cleon.  I  take  fome  fine  Sand  on  this  Plate,  and  place  it  on 
the  Pedeftal  under  the  Barrel,  and  you  fee,  as  it  were,  a  Hurri¬ 
cane  enfue  among  the  Particles  of  Sand. - They  are  agi¬ 

tated  upwards  and  downwards,  and  driven  every  Way  in  Com¬ 
motion,  ’till  at  laft,  they  are  all  difperfed,  and,  as  it  were,  blown 
off'  from  the  Plate. 

Euphrof.  This  is  fotnething  of  a  merry  Scene,  and  has  much 
the  Appearance  of  an  artificial  Storm. 

Cleon.  Another  curious  Experiment  is  this.  An  eight-point¬ 
ed  Plate  of  Iron,  in  form  of  a  Star,  freely  moveable  upon  an 
Axis,  and  placed  on  the  End  of  the  electrified  Barrel,  you  will 
fee  a  bright  Flame  on  each  of  the  Points.  [Window  Jhut.] 

Euphrof.  It  is  a  moll  pleafing  Sight,  indeed!  I  cbferve 
every  Point  illuminated  with  a  fmall  Flame,  - — - - 

Cleon.  - — —  I  put  my  Finger  on  the  Barrel,  and  all  thofe 

little  Lamps  are  extinguifhed.  - • —  I  take  my  Finger  ofr,  and 

in  an  Inflan t,  they  are  lighted  up  again. - But  what  fee 

you  now,  my  Euphrofyne? 

Euphrof.  See  !  a  wonderful  Sight,  a  real  Circle  of  Fire. 
Pray,  what  have  you  done  to  make  that  Appearance  ? 

Cleon.  Only  put  the  Star  into  a  circular  Motion,  byflriking 
it ;  and  now  the  feveral  luminous  Points  fucceed  fo  faft  to  each 

other,  as  to  make  the  Appearance  of  a  Circle  of  Fire.  — 5 - - 

This  Circle,  you  fee,  difappears  too,  in  taking  the  Spark  from 
the  Barrel.  [Window  opened.'] 

Euphrof  Why  this  would  pafk  for  a  Sort  of  Conjuration  in 
Countries  where  Electricity  has  not  been  heard  of. 

Cleon.  It  would  fo  ;  and  nothing  would  be  more  eafy  than 
to  i-mpofe  upon  People  this  Way  ;  but  it  happened  very  luckily 
to  fall  into  fuch  Hands,  whofe  Interefi:  was  rather  to  divulge 
than  make  a  Secret  of  it;  for,  by  the  next  Experiment,  you 
will  obfexve,  that  nothingis  eafier  than  to  draw  Fire  from  every 
Part  of  your  Body,  and  that  without  darkening  the  Room. 

3>  f  Euphrof 
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Euphrof.  This  is  fomething  more  extraordinary  flill  j  but 
fure  1  do  not  underftand  you. 

Cleon.  Why,  then  you  jfhall  try  the  Experiment  upon  me, 

and  prove  the  Truth  of  it  that  Way. - I  take  this  little 

Board  with  four  Glafs-feet,  and  (land  upon  it :  -« - -  Then  I 

take  the  Chain  in  my  Hand,  which  is  conne&ed  with  the  Gun* 

barrel  at  the  other  End. - * - This  conducts  the  Electricity  to 

all  the  Parts  of  my  Body ;  —  but  it  cannot  go  off  by  Reafon  of 

the  Glafs  below,  which  will  not  condudt  Ele&ricity.  • — * - 1 

am  therefore,  in  this  Situation,  properly  faid  to  be  eleCIrified.  — 
I  now  hold  out  my  Hand  to  you.  Pray,  take  off  a  Spark.  — 

Euphrof.  Amazing  indeed  ! - The  Spark  proceeds  from 

your  Hand  moft  evidently  to  my  Finger  :  —  From  your  Cloaths 
it  is  the  fame  :  —  From  your  Legs :  —  From  your  very  Shoes, 

the  Fire  iffues  out. - Pray*  what  Kind  of  Senfation  does  it 

caufe  in  you  ? 

Cleon.  That  you  will  beft  know  by  taking  my  Place.  [She 

Jlands  on  the  Board ]  - - Don’t  be  afraid  ;  but  hold  out  your 

Hand. - I  take  off  the  Spark  from  your  Finger : - From 

your  Shoulder  : - From  your  Foot :  - - From  your  Nofe  : 

- — - And  to  conclude  all,  my  Euphrofyjie ,  let  me  falute  you 

in  that  Situation  ; - but  you  fee  we  endeavour  it  in  vain. 

- - Our  Lips  cannot  touch,  repelled,  as  it  were,  by  the  ir- 

refiffible  Force  of  eleCfrical  Fire. 

Euphrof.  Well  1  were  it  not  for  Experiments,  it  would  be 
impolTible  for  a  Perfon  to  gain  Belief  of  fuch  Things.  I  could 
never  have  thought  of  a  Perfon’s  being  all  on  Fire  without  know¬ 
ing  it;  or  that  Fire  could  have  been  extracted  from  every  Part, 
without  any  more  Senfation  than  the  touching  of  a  Pin’s  Point. 

Cleon.  Thefe  wonderful  Difcoveries  are  all  of  modern  Date. 
The  Gentleman  is  now  living,  who  firft  accidentally  difeovered 
the  prodigious  Increafeof  Force,  by  Means  of  the  coated  Phial, 
and  of  Courfe,  was  the  firft  who  fuftained  that  very  great  Shock. 
He  paid  for  the  Difcovery  indeed,  by  the  Privation  of  hisSenfes 
for  fome  Time.  This  was  the  celebrated  Mr.  Mufchenhroek , 
the  prefent  ProfefTot  of  Philofophy  at  Leydcn\  and  indeed,  this 
is  the  Foundation  of  moft  of  the  Improvements  and  great 
Difcoveries  that  have  been  made  in  Electricity  to  this  Time  ;  I 
fhall  take  an  Opportunity  of  fhewing  you,  at  another  Time, 

that 
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f  that  the  electrical  Virtue  will  go  through  any  Number  of  Per- 
n  fons,  communicating  with  each  other,  and  give  them  a  Shock 
.  J  all  at  the  fame  Inflant  of  Time  ;  but  at  prefent,  we  {hall  try  the 
;|  Experiment  in  a  lefs  Circuit,  i.  e.  only  you,  myfelf,  and  your 
ti  little  Lap-dog,  Chloe ,  between  us  both. 

Euphrof  How  can  you  be  fo  cruel,  dear  Cleonicus ,  as  to 

'1  think  of  my  little  Chloe? - - The  pretty,  tender  Creature 

w  will  be  at  leaft  frightened  out  of  its  Wits,  if  not  expire  with  the 
Shock.  Pray,  let  me  beg  the  dear  little  Creature  off. 

Cleon .  By  no  Means,  my  Euphrofyne ,  Chloe  muff  not  be  ex- 
j  cufed  ;  if  file  dies,  it  will  be  in  her  Miftrefs’s  Arms;  and  where 

3  can  fne  make  her  Exit  with  more  Satisfadtion  ?  - - —  But  I 

*  only  joke  with  you,  it  will  not  do  her  the  leaft  Harm.  It  may 
[  make  her  yelp  perhaps,  and  that  will  be  all. 

Euphrof.  I  can’t  fay  but  Fm  more  afraid  of  my  little  Chloe 
than  I  am  of  myfelf.  However,  fhe  fhall  know  for  once  what 
it  is  to  be  electrified.  — —  And  here  file  is  ;  but  pray,  let  me 
hold  her  faff  in  my  Arrn. 

Cleon.  That  you  may  do,  and  with  the  other  Hand,  take 
hold  of  the  Chain,  which  hangs  from  the  Phial,  and  let  me, 
with  one  Hand,  take  hold  of  Chloe* s  Foot,  and  with  the  other, 

I  (hall  take  off  a  Spark,  when  the  Bottle  is  charged.  - -Are 

you  ready  ? 

Euphrof  I  am.  - - You  may  touch  off  the  Spark  as  foon 

as  you  pleafe.  - - - Heavens  1  Sue’s  gone,  and  Pm  afraid  has 

broke  her  Neck  in  the  Fall. - Poor,  little  Creature  !  how 

it  cried  out  !  — - I  can  allure  you,  I  was  almoff  ready  to 

{tumble  myfelf,  for  the  Shock  was  greater  now  than  before. 
For  the  future,  you  muff  excufe  both  me  and  my  Chloe  from  any 
fuch  Kind  of  Experiments ;  for  we  {hall  both  remember  this  as 
Ions;  as  we  live. 

Cleon.  What  would  you  fay,  if  you  were  to  fee  your  fa¬ 
vourite  Linnet  (truck  dead  with  the  Shock  ? 

Euphrof  I  vyould  not  fee  it,  nor  fuffer  it  for  the  World. 
Th  is  EleCtrieity,  Pm  afraid,  will  prove  a  terrible  Affair  to  my 
poor  little  Dog  and  Birds.  Why  fhould  you  take  Delight  in 
fuch  cruel  Experiments  ? 

Clean >  Were  it  not  for  them,  Mankind  would  not  be 
informed  how  far  the  Power  of  Nature  could  operate,  and 

con- 
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confequently,  in  many  Cafes,  what  could,  or  could  not  b<5 
done.  Nay,  the  Life  of  a  Bird,  or  a  Moufe,  might  probably 
fave  that  of  a  M^n,  and  therefore  the  Experiments  tend  rather 
to  a  good,  than  a  bad  End  3  tho’  in  Appearance  they  feem  in- 
comparable  with  our  Reafon,  and  more  delicate  Paflions.  Ac¬ 
cordingly  therefore,  I  have  prepared  this  little  Titmofe  to  be  a 
fubftitute  ViCtim  for  your  Linnet,  and  you  muff  not  flinch  to 

fee  it  facrificed  on  this  Altar  by  eleCtrical  Fire. - I  fhall  call 

iny  Servant  in  to  be  the  Executioner.  - - Here,  John,  take 

this  Bird,  with  a  Chain  about  its  Leg,  and  when  I  fpeak,  bring 
its  Head  within  ~  of  an  Inch  of  the  Barrel. 

John . - Yes,  Sir,  I  am  ready  to  obey  your  Commands. 

Cleon.  Gently  now  bring  its  Head  to  the  Barrel. - 

John.  The  Bird’s  dead,  by  my  Soul !  — - 

Euphrof.  \  Poor  Creature !  It  is  dead  indeed!  Plow  fudden  a 
Death  is  this  !  What  a  violent  Stroke  it  mufl  be  on  the  Head  of 
that  little  Creature  to  deprive  it  of  Life  in  an  Inilant  !  But  thefe 
Scenes  are  fo  afFedling,  I  could  wifh  to  have  them  chang’d  for 
Experiments  of  another  Sort. 

Cleon.  Well!  1  fhall  entertain  you  now  with  a  few  others 

which  are  more  innocent  and  lefs  offenfive.  — - You  fee  I  take 

this  crooked  Wire,  and  hang  it  to  the  Gun-Barrel  with  a  Weight 
at  the  Bottom  to  keep  it  fleady,  and  on  the  fharp  Point  at  Top  f 
place  this  long  Piece  of  Brafs,  nicely  balanced  with  a  Ball  at  each 

End,  fo  as  to  move  very  freely.  . - -  This  brafs  Fly  is  now 

electrified,  and  when  any  non-eleCtric  Body  is  applied  to  it,  it 
will  appear  to  be  attracted  this  Way  and  that,  and  may  be  carried 
round  as  often  as  you  pleafe.  —  Thus  my  Finger  held  near  it 
brings  it  immediately  fo  near,  as  to  difcharge  its  P'ire  with  a 
Snap.  — I  take  my  Finger  on  the  other  Side,  and  the  brafs  Ball 
follows  it  3  in  fhort,  my  Finger  feems  to  attract  it,  as  the  Load- 
flone  does  the  Magnetic  Needle. 

Euphrof.  This  is  really  a  very  pretty  Phenomenon  !  And 
now  you  fpeak  of  the  Magnetic  Needle,  I  fhould  be  glad  if 
you  would  fatisfy  my  Curiofity  in  one  Particular  3  that  is,  to  let 
me  fee,  if  the  Magnetic  Virtue  is  affeCted  by  this  electrical  Mat¬ 
ter,  or  if  the  Needle  be  attracted  by  the  Load-ftone  in  the  fame 
Manner,  when  electrified,  as  when  not. 
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Cleon.  You  will  fee  this  Matter  determined  by  Experiment. 

I  have  a  Needle  at  Hand  for  that  Purpofe. - -  I  place  it  on 

the  Point  of  the  Wire.  — —  Tho’  it  is  now  electrified  flrongly, 
yet  itobferves  its  true  Point  of  Variation.  — —  I  approach  the 

Magnet,  and  it  is  attracted  ;  — . I  remove  the  Magnet,  and  it 

returns  to  its  former  Pofition. - I  apply  the  other  End  of 

the  Load-ftone,  and  it  is  repelled. - .  On  removing  it,  it 

returns  again  to  its  Variation  as  before. - -  In  fhort,  the  Nee¬ 

dle,  like  the  Pieces  of  Bra fs,  is  attracted  by  every  nonelectric 
Body,  but  repelled  by  the  Magnet  only. 

Euphrof.  I  am  now  fully  convinced?  thatthofe  two  wonder¬ 
ful  Powers  do  not  interfere  with  each  other,  or  hinder  each 
others  Operation.  Pray,  how  does  the  electrical  Virtue  affect 
the  Motion  of  Fluids  ? 

Cleon.  In  a  very  curious  Manner,  in  three  Refpects.  Firft, 
It  alters  the  Direction  of  the  Motion.  2diy,  It  accelerates,  or 
increafes  the  Motion.  And  3<dly,  It  renders  the  Fluid  luminous, 
or  gives  it  the  Appearance  of  Fire  itfelf. 

Euphrgf.  Such  Experiments  as  thefe  greatly  delight  me,  and 
I  hope  will  not  be  very  troublefome  to  yourfelf. 

Cleon.  Not  in  the  leaft,  my  Euphrofyne.  We  have  always 

Inflruments  ready  at  Hand  to  exhibit  thefe  Appearances.  - - . 

With  this  brafs  Syringe,  and  Pipe  at  the  End  with  a  fmall  Bore, 
I  fhall  make  a  very  fine  Stream  of  Water,  which,  by  the  Force 

of  the  Pifton,  flies  to  a  great  Diflance. - At  the  fame  Time, 

take  you  this  glafs  Tube  in  your  Hand,  and  when  you  fee  the 
flender  Stream,  give  it  a  Stroke  or  two  with  your  Glove,  and 
Fold  it  near  to  the  Stream,  and  you  will  fee  the  Stream  imme¬ 
diately  attradced  by  it,  and  bent  considerably  out  of  its  firft  Di¬ 
rection  towards  the  T ube. 

Euphrof.  I  am  ready  with  the  Glafs,  and  will  obferve  your 

Directions.  — - It  is  a  very  fine  Vein  of  Water,  indeed  ! - 

And  on  applying  the  Tube,  I  fee  how  curioufly  it  is  attracted 
thereby  ;  and  from  going  ftrait  along  the  Room,  it  is  bent  fo  as 

to  befprinkle  the  Glafs  on  the  Side  of  it. - This  I  could 

Scarcely  have  imagined,  had  I  not  proved  the  Fact. 

Cleon .  The  Experiment  to  prove  the  Acceleration  of  Fluids 

by  Electricity,  will  equally  pleafe  you. - It  is  performed 

by  this  fmall  Capillary  Siphon^  which  hangs  from  a  fmall  Bucket 

of 
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of  Water  on  the  Gun-Barrel,  which  before  it  is  electrified  car¬ 
ries  off  the  Water  by  a  gentle  Dropping  only;- - —but,  on 

the  Globe’s  being  excited,  and  the  Water  electrified,  the  Drop- 
ing  of  the  Siphon  is  changed  into  a  continual  Stream.  — - — — 
On  applying  my  Finger  to  the  Barrel,  the  Electricity  is  in¬ 
terrupted,  and  the  Siphon  again  only  drops.  —  My  Finger  taken 
away,  the  Siphon  runs  a  Stream,  and  thefe  alternate  Operations 
of  the  Siphon  are  repeated  as  fuddenly,  and  as  often  as  you  pleafe. 

Euphrof.  This  Experiment  is  very  wonderful  indeed  !  And 
from  what  I  fee  here,  I  fhould  be  induced  to  believe,  that  if  a 
Perfon  was  to  be  let  Blood,  and  at  the  fame  Time  electrified,  it 
would  have  a  ccnfiderable  Effect  upon  the  Stream  of  Blood  iffuing 
from  his  Arm. 

Cleon.  Indeed  it  would  !  The  fine  V ein  of  effluent  Blood, 
3s  foon  as  the  Perfon  becomes  eleCtrified,  would  be  accelerated, 
and  consequently  be  thrown  to  a  greater  Diftance  ;  and,  if  you 
phufe  it,  my  Euphrofyne ,  the  Surgeon  fhall  be  called  in,  and  the 
Experiment  tried  upon  yourfelf. 

Euphrof.  Indeed  not  I !  my  Guriofity  is  not  fo  great,  nor 
am  I  fo  much  a  Friend  to  Phlebotomy,  as  to  fuffer  this  Experi¬ 
ment  :  And,  indeed  !  rather  than  it  fhould  be  tried  on  any 
Perfon,  I  had  rather  take  your  Word  for  the  Truth  of  it,  as  I 
fee  there  is  fo  much  Reafon  to  believe  ;  and  therefore  proceed  to 
your  next  Experiment,  and  £hew  me  how  the  Water  is  changed 
into  Fire. 

Cleon.  This  I  {hall  do  by  the  very  fame  Experiment  of  the 
Siphon  as  before  ;  only  I  now  put  to  the  Window- fhutters. — 
The  Room  is  made  dark,  and  you  obferve  before  the  Globe  is 

moved,  no  Appearance  of  Drops  from  the  Siphon ; - but  the 

Globe  being  excited,  you  fee  a  fiery  Stream  defeend  from  the 
Siphon.  - - -  My  Finger  placed  on  the  Barrel,  the  Stream  dis¬ 

appears.  — ~  When  removed,  the  Water  defeends  in  the 

Appearance  of  Fire  again. - Moreover,  if  I  apply  my 

Finger  to  the  Surface  of  the  Water  in  the  Bucket,  it  yields  an 
Eruption  of  Electrical  Fire  with  the  ufual  Explofion. 

Euphrof.  This  is  a  Arrange  Kind  of  Philofophy,  indeed! 
Sure  no  other  Art  could  produce  Fire  from  Water  !  two  Ele¬ 
ments  fo  oppofite  to  each  other  in  their  Nature,  and  yet  fo  inti¬ 
mately  connected  in  thefe  Experiments. 
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Cleon.  All  the  Works  of  Nature  are  wonderful ;  and  what 
renders  many  of  them  not  fo  is  only  their  being  the  common 

Objects  of  our  Senfes.  - - —  But  I  open  the  Windows  again  to 

fhew  you  another  Experiment.  - — — — You  fee  here  a  fmall 

Apparatus  of  three  Bells,  with  two  Clappers  between  them. - * 

Thefe  will  afford  you  a  pretty  Peal  by  EleCfricity. 

Euphrof  You  know  how  fond  I  am  of  Mulic  j  but  the  Ring¬ 
ing  of  Bells  by  Electricity  is  what  I  have  never  yet  fo  much  as 
heard  of.  Pray,  how  is  this  effected  ? 

Cleon.  Thefe  three  Bells,  you  fee,  hang  from  the  ftrait 
Piece  of  brafs  ;  the  two  at  the  Ends  are  fufpended  by  fmall  brafs 
Chains  ;  but  that  in  the  Middle  by  a  filken  String.  From  the 
Center  of  this  Bell,  you  obferve,  a  Chain  goes  down  to  the  Ta*- 
ble;  and  laftly,  the  two  fmall  Clappers,  between  the  Bells, 
are  each  fufpended  by  a  filken  String. 

Eupbrof.  This  is  a  pretty  Kind  of  electrified  Belfry  enough  ! 
and  I  partly  fee  the  Reafon  of  this  nice  Difpof  tion  of  the  Bells 
and  the  Clappers  ;  for  as  it  hangs  to  the  Barrel,  the  Electricity 
is  conducted  to  the  two  extreme  Bells,  by  Means  of  the  Chain. 
Thefe,  being  thoroughly  eleCtrified,  will  attraCf  the  Clappers, 
and  communicate  their  EleCtricity  to  them  :  Thefe  Clappers  be¬ 
ing  fufpended  by  filken  Strings,  it  cannot  go  off  by  them  ;  the 
Confequence  of  which  is,  they  will  be  repelled  from  theoutmoft 
Bells,  and  be  made  to  {trike  againft  the  Middle  one ;  from, 
whence  it  will  run  off  to  the  Table,  by  the  Chain  which  hangs 
from  it:  The  Clappers,  having  by  this  Means,  difcharged  their 
EleCtricity,  will  be  again  attracted  by,  and  ftrike  the  two  ex-' 
treme  Bells,  and  being  thus  alternately  attracted  and  repelled, 
they  mult  neceffarily  ftrike,  and  ring  the  Bells. 

Cleon.  You  underftand  the  Theory  of  this  new  Kind  of  Cam* 
panalogia  very  well ;  and  you  may  obferve,  that,  if  there  were 
ever  fo  many  of  thefe  Bells,  thefe  require  but  one  Man  to  ring 
them  all,  viz.  the  Man  at  the  Wheel ;  for  no  fooner  does  lie 
turn  the  Wheel,  than  the  Clappers  are  all  in  Motion,  and  you 

hear  the  Mufic  of  the  Bells.  - - If  I  put  my  Finger  on  the 

Barrel,  the  Clappers  all  ftop  at  once,  and  you  hear  no  more  of 

the  Sound. - The  Moment  I  remove  my  Finger,  the 

Clappers  go,  and  the  Bells  are  ringing  again. - I  put  too 

the  Wmdow-fliutters,  and  the  Strokes  of  the  Clappers  are  at- 
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tended  with  Explofions  of  Fire.  -  ■■■■— —  I  place  my  Finger  on  the 
Barrel,  and  the  Fire  is  no  longer  feen,  nor  the  Sound  heard. 

- - Again,  I  take  off  my  Finger,  and  the  Flafhings  appear, 

and  the  Tinkling  of  the  Bells  return  as  before. 

Enphrof  On  my  Word,  Cleonicus ,  if  you  were  to  fhew 
thefe  Experiments  in  fome  Countries,  with  a  black  Rod  in  your 
Hand,  and  a  three-corner’d  Cap,  and  a  rufly  furred  Gown  on, 
they  would  certainly  take  you  for  a  Conjurer,  and  believe  you 
had  the  Art  of  dealing  with  the  Devil,  beyond  even  Sydrophel 
himfelf  $  for  they  could  not  poffibly  believe  fuch  Things  were  to 
be  done  by  the  Power  of  Nature,  as  you  now  fhew  by  this  fmall 
Machine. 

Cleon .  I  don?t  know  but  what  you  fay  may  be  trOe  enough. 
It  is  one  of  the  miferable  Effects  of  Ignorance,  to  be  amazed  at 
every  Thing  that  is  not  common,  and  to  wonder  at  Nothing  that 
is.  Every  wife  Man  knows,  that  the  Powers  of  Nature  pro¬ 
ceed  from,  and  are  eftablifhed  by  a  Being,  all-powerful,  and  in¬ 
finitely  good ;  but  ignorant  People  abfurdly  imagine,  that  fome 
Things  are  above  the  Power  of  Nature,  that  is,  of  God  himfelf, 
and  therefore  muff  be  performed  by  the  Devil,  and  his  fuppofed 
Agents  here.  But  thofe  Notions,  as  they  are  equally  abfurd, 
ridiculous,  and  impious,  can  only  be  entertained  by  People  de¬ 
void  of  Reafon  on  the  one  Hand,  and  pretended  to  by  Knaves 

and  Villains  on  the  other. - -But  to  return,  I  muff  fhew 

you  a  few  more  Experiments  to  make  you  ffcill  more  acquainted 
with  the  Nature  of  this  wonderful  Power,  one  of  which  fhall 
conclude  the  prefent  Hour,  and  the  other  be  deferred  to  another 
Time. 

This  Experiment,  my  Euphrofyne ,  will  farther  convince  you, 
that  Eledfricity  is  Fire  £  for  it  will  adfually  kindle  the  Spirits  of 
Wine,  and  fet  fire  to  Gun-powder  itfelf,  as  well  as  the  common 
Match ;  as  you  may  inoffenfively  be  convinced  of  by  Experi¬ 
ment. 

Euphrof  You  flill  talk  of  terrible  Things.  If  thefe  Kind 
of  Firings  are  to  be  made  by  Experiment,  I  muff  beg  of  you  to 
perform  them  yourfelf ;  it  will  be  fufficient  for  me  to  have  Pre¬ 
fence  of  Mind  enough  to  fee  them  only  5  for  I  have  no  Notion 
of  this  Kind  of  eledfrical  Fire-arms, 
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Cleon.  Don’t  put  yourfelf  into  any  Conffernation  ;  they  can- 
not  do  any  Harm  to  you,  or  me,  as  we  have  now  found,  by 
Experience,  a  very  innocent  Method  of  fetting  fire  to  the  Spi¬ 
rit,  or  Powder,  without  fo  much  as  a  Shock. 

Euphrof.  Pray*  let  me  know  your  Method  of  Proceed  ure  be¬ 
fore-hand,  that  I  may  be  a  little  upon  my  Guard,  in  Cafe  there 
fhould  be  Occafion. 

Cleon.  There  have  been  ufually  two  Methods  of  producing 
this  EfFedt :  Thefirft  is  as  follows.  — — — -  From  the  End  of  the 
eledlrified  Gun-barrel,  let  a  brafs  Ball  be  fufpended  by  a  fmall 
Chain,  four  or  five  Inches  long  ;  then  while  the  Globe  is  in 
Amotion,  fome  heated  Spirit  in  a  Spoon  is  held  under  the  Ball* 
very  near  it ;  the  riling  Fume  is  fet  on  Fire  by  the  Spark  coming 
out  of  the  Ball.  This  has  been  called  the  firing  of  Spirit  by 
the  attraftive  Power  of  Electricity.  — — — -  The  fecond  Method 
is,  by  fitting  the  Handle  of  a  Spoon,  or  Ladle,  into  the  hollow 
End  of  the  Gun-barrel,  and  the  heated  Spirit  put  in,  and  thus 
electrified,  and  then  a  Perfon  not  eledtrified,  applying  his  Fin¬ 
ger  near  to  the  Spoon,  the  Spirit  will  be  fired  from  the  Flame 
arifing  from  the  electric  Explofion  between  the  Spirit  and  Fin¬ 
ger  ;  and  in  this  Cafe,  it  is  faid  to  be  fired  by  the  repulfive  Power 
of  Eledtricity.  This  Method  of  firing  Spirits  is  alfo  other  wife 
performed  thus.  A  Perfon  Hands  on  a  Cake  of  Bees -wax,  or 
iRofin,  holding  a  Chain  from  the  charged  Phial  in  one  Hand* 
and  a  Spoon  with  heated  Spirit  in  the  other ;  then  any  non- elec¬ 
tric  Perfon,  approaching  his  Finger  near  the  Fluid,  fets  it  on 
Fire  as  before.  In  the  fame  Manner,  if  inftead  of  Spirit  of 
Wine,  fome  Gun-powder  be  taken,  and  placed  in  the  Spoon* 
mixed  with  a  littlb  Camphor,  and  then  heated,  the  Fumes  arif¬ 
ing  from  the  Camphor,  will  be  fired,  and  communicate  that 
Fire  to  the  Powder,  which  will  then  fialh  away,  without  any 
Explofion  ;  but  in  thefe  Methods  of  Accenfion,  the  Perfons  con¬ 
cerned  fuller  the  ufual  Shock  ;  but  Experience  has  taught  us  a 
more  eafy  Way  of  producing  the  fame  EfFedf,  and  which  you 
yourfelf  might  try  as  inoffenfively,  as  you  can  apply  your  Fin¬ 
ger  to  common  Water. 

Euphrof.  I  (hall  take  your  Word  for  that;  and  beg  to  be  a 
Spectator  only  in  all  Cafes,  where  Fire  is  concerned  *  as  you 
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know  it  to  be  To  eafy,  you  will  oblige  me  with  the  Experiment 
yourfelf. 

Cleon .  That  I  will  readily  do,  and  fhall  premife  to  you  one 

Experiment,  by  Way  of  Introduction.  -  You  obferve 

this  Piece  of  Iron-wire,  bent  in  the  Form  of  a  Curve,  with  a 

brafs  Ball  at  each  End. - Alfo  you  will  remember,  that  I 

obferved  to  you,  the  electrical  Fluid,  when  it  proceeds  from  the 
Barrel,  takes  a  Circuit  to  it  again,  by  the  neareft  Way  it  can. 

- - If,  therefore,  I  apply  one  Ball  of  the  Wire  to  the  charged 

Phial,  the  Fluid  will  circulate,  or  be  conveyed  thro’  the  Wire 
to  the  Barrel  again,  without  touching  me  that  holds  it,  the  Wire 

being  the  Ihortefl  Way, - and  the  Flafh  of  Light  this 

Way,  you  obferve,  fo  great,  as  to  refemble  Lightening  itfelf. 

—  Therefore,  I  take  the  Spoon,  with  the  heated  Spirit, 

and  place  it  in  the  End  of  the  Barrel.  - Then  I  bring  the 

charged  Phial  near  to  the  End,  and  placing  one  Ball  of  the  Wire 
againft  the  Phial,  and  approaching  the  other  towards  the  Spirit, 
—  you  obferve,  a  great  Flafh,  attended  with  an  Explofion, 
which  kindles  the  Spirit,  without  having  the  leaft  Effect  on  my- 
felf. 

Euphrof.  A  furprizing  Effedt  this,  indeed  !  The  Explo¬ 
fion  was  fo  fierce  and  loud,  that  it  really  made  me  leap  ;  and 
innocent  as  it  may  be  in  itfelf,  it  will  flill  make  me  unwilling  to 
experiment  it,  by  Reafon  of  its  very  fudden  and  fierce  EffecSL 

-  Pray,  let  me  alk  you  one  Qtieftion.  Have  not  any  of 

you  Philofophers  thought  of  a  Method  of  making  this  eledfrical 
Fire  fubfervient  to  any  Purpofes  in  the  Art  of  War  ?  For,  if 
you  could  fet  Fire  to  Powder,  as  eafy  as  you  do  to  Spirits,  would 
it  not  fupply  the  Place  of  Locks  to  your  Guns  ? 

Cleon.  The  Queftion  you  afk  is  very  pertinent ;  and  W ays 
might  be  found,  by  Means  of  a  Phial  and  glafs  Tube  only,  of 
difcharging  Guns  and  Cannon  in  the  Field  of  Battle  ;  but  No¬ 
thing  will  prove  fo  convenient  as  the  Fire-lock  and  the  Match  : 
However,  there  is  a  Pleafure  in  knowing  what  may  be  done, 
tho’  it  may  not  always  be  the  beft  Method  for  Pradtice. 
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DIALOGUE  VII. 

fl  '  -»  ■  '  r  ’  _  * >  ;  .  .  4  . 

The  Experiments  ^Electricity  continued \ 

Euphrofyne. 

¥  Long’d  for  the  Return  of  this  Evening,  when  you  promifed 
^  to  fhew  me  the  very  EfTence,  as  it  were,  of  Eledfricity  itfelf. 
rj  Pray,  in  what  Manner  do  you  propofe  to  proceed  in  demonftrating 
f  this  ? 

Cleon.  For  this  Purpofe,  my  Euphrofyne ,  it  will  be  neceflary, 

1  firft  of  all,  to  make  a  Vacuwn ,  by  taking  the  Air  from  under  a 

2  tall  Glafs  Receiver,  placed  on  an  Air-Pump,  which,  you  fee,  I 
I  have  here  provided  for  this  Intention.  On  the  Top  of  the  Re- 
I  ceiver,  you  obferve,  a  Cork  fealed  on  with  Wax,  thro’  which 

goes  an  Iron-wire,  about  3  or  4  Inches  below  the  Cork,  and 
turned  in  the  Form  of  a  Ring,  on  the  Outfide  above  it.  To 
this,  the  Chain,  which  comes  from  the  charged  Phial,  is  hung, 
and  conveys  the  Electricity  to  the  Vacuum  within  the  Glafs, 
which,  when  the  Window-fhutters  are  clofe,  will  be  evident 
enough  to  your  Sight. 

Euphrof  I  am  impatient  to  fee  this  Experiment. - 1 

have  fhut  up  the  Windows,  and  made  the  Room  dark. - - 

The  Chain  is  hung  on  the  Glafs. - -And  now,  Cleoriicus ,  let 

the  Boy  turn  the  Wheel,  while  I  attend  to  view  the  Effedh 

. - But  Heavens!  What  do  I  fee  ?  - - Not  Fire  of  the 

common  Sort,  but  fomewhat,  like  Milk  or  Cream,  defcending 

in  a  copious  Stream  from  the  Point  of  the  Wire.”  — . -It  fills 

the  whole  Glafs,  but  with  a  furprizing  Kind  of  material  Light, 
which  I  can  fcarcely  call  Fire. - It  is  quite  different  in  Quan¬ 

tity,  Quality,  and  every  other  Circumftance,  in  which  it  ap¬ 
peared  to  me  before. 

Cleon .  This  plainly  fhews,  that  the  Matter  of  Eledlricity  is 
not  that  very  fine,  or  fubtle,  aetherial  Medium,  as  many  are 

fond  of  fuppofing  it  to  be.- - It  appears  very  plainly  of  a  thick, 

grofs  Sort  of  Matter,  of  a  fluid  Nature,  and  is  rendered  luminous 
by  a  Vacuum ,  and  Want  of  common  Light.™ — -—That  it  is  the 
real  Matter  of  Elecfricity  is  evident,  by  laying  my  Finger  on  the 
Barrel  ;  for  then  it  runs  all  off  on  myfelf,  and  vou  obferve  it  no 

longer 
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longer  in  the  Receiver. - -When  I  take  off  my  Finger,  it 

rufnes  again  from  the  Wire  into  the  Receiver,  and  fills  it  with  a 

luminous  Fluid. - — The  Light,  however,  is  but  very  weak, 

as  it  is  not  perceptible  in  common  Day- light.- - »It  alfo  de¬ 

pends  upon  a  Vacuum ,  or  Air  extremely  rarified ;  for  if  I  let 
the  Air  into  the  Receiver,  it  makes  little  or  no  Appearance, 
even  in  the  Dark,  as  you  obferve. 

Euphrof.  All  thefe  Particulars  I  cannot  but  fee  with  the 
highed  Satisfaction,  as  they  convey  frefli  Ideas  to  the  Mind  of 
fuch  Things  as  I  could  never  otherways  have  known.  Indeed  ! 
rn  this  View  of  it,  it  appears  of  a  very  grofs  Confidence,  as  if  it 
were  Particles  of  Fire,  Air,  Sulphur,  and  other  Parts  of  Bodies, 
mixed  together,  in  one  luminous  Fluid.  Pray,  what  have  I 
further  to  obferve  peculiar  to  this  Matter  ? 

Cleon.  One  Thing  is  very  extraordinary ;  viz.  that,  where¬ 
as  all  Obje&s  appeared  coloured,  when  viewed  through  a  Prifm 
in  common  Light,  the  Light  of  Eleclricity  affords  no  Colours 

at  all. - For  your  own  Satisfaction,  take  this  Prifm,  and 

view  it. 

Euphrof.  I  will. - It  appears  to  me  no  otherwife  thro* 

the  Prifm  than  without.  - 1  fee  nothing  of  any  different  Co¬ 
lours  of  Light,  and  am  fully  fatisfied,  as  to  this  Particular. - - 

Have  I  any  further  U  fe  of  the  Prifm  ? 

Cleon.  No ;  but  there  is  another  Method  of  fhewing  this 
Phsenomenon  dill  in  greater  Perfection,  by  making  a  more  per¬ 
fect  Vacuum  than  can  be  made  by  the  Air-pump  ;  the  Apparatus 
of  which  I  fhall  now  proceed  to  defcribe  to  you,  having  drd  o- 

pened  the  Windows,  that  you  may  fee  it. - On  this  tall 

Frame  of  Wood,  you  obferve  two  Cups  of  Glafs,  partly  filled 
with  Mercury ,  in  which  are  immerfed  the  two  Ends  of  a  long  in- 
curvated  Glafs-tube,  in  each  Part  whereof,  the  Quickfilver  rifes, 
above  that  in  the  Bafon,  to  the  Height  of  about  30  Inches ;  and 
all  the  internal  Part  of  the  Tube,  above  the  Quickfilver,  is  a 
Vacuum ,  or  a  Space,  as  void  of  Air,  as  can  be  made,  per¬ 
haps,  by  Art.  The  Manner  of  making  which,  you  will  be 
hereafter  more  particularly  taught ;  at  prefent,  I  move  the  elec¬ 
trical  Machine  to  the  Side  of  the  Room,  under  the  Frame,  and 
you  will  find,  when  it  is  darkened,  how  furprizingly  perfeCfc 
both  the  Matter  and  Motion  of  EleCfricity  will  appear. 
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Euphrof.  Then  I  will  put  the  Window-  fhutters  clofe  ;  for 

1  long  to  fee  the  curious  Phenomenon  you  fpeak  of. - The 

>  'Room  is  now  dark  ;  therefore,  hafte,  Cleonicusy  and  (hew  the 

wondrous  Spectacle. 

Cleon ,  I  am  ready,  - - -  I  lay  a  Wire  from  the  Barrel  to 

the  Mercury ,  in  one  of  the  Glaffes,  which  conduces  the  Electri¬ 
city  to  the  Tube,  -r - -  The  Globe  is  whirl’d  round,  and  be¬ 

hold  !  How  .quick  the  Lightening  flies  from  the  Mercury  into 

the  Vacuum  of  the  Tube? — - - In  that,  how  ftrong,  how 

vivid,  how  fenfibly,  and  how  quick  it  moves  through  that  long 

Space  of  the  Tube! - Afcending  in  one  Part,  running 

over  the  Top,  and  down  the  other  Leg  of  the  Tube,  in  an  ap¬ 
parent  Riyulet  of  Fire.  - - When  I  put  my  Finger  on  the 

Barrel,  to  intercept  the  Fluid,  it  flows  no  longer  in  the  Tube. 

- My  Finger  removed,  the  Torrent  of  Fire  rufhes  on,  as 

before,  with  an  unequal,  undulating  Kind  of  Motion. 

Euphrof.  Such  a  wonderful  Appearance  of  ele&rical  Fire, 
©r  rather  of  a  luminous  Fluid,  exceeds  every  Thing  I  could  have 
thought,  or  expeCted  3  the  Motion  of  it  is  unfpeakably  quick, 
and  yet  fenfible  at  the  fame  Time.  I  prefume,  it  appears  thus 
in  the  T ube,  as  being  confined  in  Glafs,  tranfmitted  firft  from 
the  Mercury  on  one  Side  to  the  Vacuum ,  and  from  thence  to 
the  Mercury  on  the  other,  from  which  it  is  diflipated  infenfibly 
into  the  furrounding  Air, 

Cleon.  You  judge  very  rightly,  Sifter.  Nothing  but  a  Glafs, 
or  other  eleCtric  Tube,  could  confine  the  eleCtric  Fluid ;  but 
the  Velocity  of  Motion  in  this  Experiment  you  cannot  really 
obferve.  That  is  too  great  to  be  fenfible  at  the  Diftance  of  ma¬ 
ny  Miles,  as  has  been  found  by  repeated  Experiments  made 
with  an  eleCtrical  Machine  on  the  Top  of  Shooter  's-bill9  and  a 
Chain-Conducter,  fufpended  by  filken  Strings,  on  the  Road  on 
either  Side  of  the  Hill,  from  one  End  to  the  other,  more  than 

2  Miles.  The  Token  was  given  by  firing  of  a  Gun,  but  the 
Electricity  was  found  at  the  pnd  of  the  Chain,  as  foon  as  the 
Light  from  the  Fire ;  and,  indeed,  it  is  a  Queftion  with  many 
judicious  People,  if  there  be  much  Difference  between  the  Ve¬ 
locity  of  EleCtricity,  and  that  of  Light  itfelf ;  and,  therefore  were 
a  Chain  fufpended  round  the  Qlqbe  of  the  Earth,  the  Time 

which 
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which  the  electrical  Fluid  would  take  to  run  through  it,  would 
probably  be  altogether  imperceptible. 

Euphrof.  Well  !  Thefe  are  unaccountable  Fadts  to  me  ;  but 
does  not  all  thefe  Appearances  incline  People  to  believe,  that 
there  is  a  great  Similitude  between  Eledfricity  and  Lightening  ? 
It  would  appear  to  me  to  be  almoft  the  fame  Thing;  but  that 
the  Force  of  Lightening  is  fo  much  fuperior  in  its  EflFedts  to  that 
of  EleCtricity ;  for  Lightening  will  kill  a  Man,  rend  Trees,  and 
melt  Metals  ;  but  I  have  heard  Nothing  more  of  Eledfricity, 
than  of  its  killing  a  fmall  Bird,  and  the  like. 

Cleon.  Becaufe  you  have  not  yet  been  told  of  the  greateft  Ef¬ 
fects  of  Eledtricity,  which  has  killed  a  Man,  as  effedtually  as  a 
Bird. 

Euphrof  Indeed  !  Pray,  how  did  this  terrible  Cataftrophe 
happen  ? 

Cleon.  I  will  give  you  a  fhort  Account  of  it. - After 

obferving  the  Phenomena  of  Eledtricity,  People  were  foon  in¬ 
duced  to  enquire  what  Relation  there  was  between  that  and 
Lightening,  and  to  imagine,  that  what  they  had  obferved  of  pofi- 
tive  and  negative  Eledtricity,  among  feveral  Bodies  on  the  Sur¬ 
face  of  the  Earth,  might  likewife  obtain,  in  fomeMeafure,  be¬ 
tween  the  Clouds  in  the  Heavens,  i.  e.  the  Clouds  might  be 
eleCtrified  fome  of  them  pofitively,  and  others  negatively  ;  fo 
thatthofe  which  are  charged  with  a  greater  Quantity  of  this  elec¬ 
trical  Matter  would,  upon  meeting  with  others  that  contained 
a  lefs,  difcharge  their  Overplus  with  fo  much  Violence  and  Fix- 
pi  ofi  on,  as  to  caufe  the  Lightening  and  Thunder  which  we  fee 
and  hear.  From  hence  they  concluded,  there  was  great  Reafon 
to  fuppofe,  that  the  Air  was  filled  with  this  eledtrical  Fduid,  and 
that  of  Courfe,  they  could  contrive  to  find  by  Experiment  the 
Reality  of  fuch  a  Thing.  The  flying  of  a  Kite  was  looked  up¬ 
on  as  the  beft  Expedient  for  this  Purpofe,  which  accordingly  was 
tried  by  feveral  Gentlemen  Abroad  with  great  Succefs  ;  for  in- 
Itead  of  holding  the  long  Line  by  a  Packthread,  as  ufual,  they 
tied  on  2  or  three  Yardsof  afilken  String  near  the  End,  which 
they  held  in  their  Hands.  This  prevented  the  Electricity  from 
coming  to  the  Perfon  who  directed  the  Kite.  At  the  Place 
where  the  Silk  was  tied  on  to  the  Hempen-cord,  there  defend¬ 
ed 
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ed  a  Packthread-ftring,  with  the  fame  Phial  at  the  End  of  it, 
ufually  applied  to  the  Gun-barrel ;  now,  by  this  Means,  it  was 
certain*  as  the  Kite  was  a  non-eledtric  Body,  and  the  String 
by  which  it  was  flown,  they  would  certainly  convey  the  Elec™ 
tricity  in  the  Air  to  the  Phial,  which  would  be  found  by  apply¬ 
ing  the  Finger,  or  any  other  Objedl  to  it,  as  ufual.  Which 
accordingly  fuccCeded,  and  at  fome  Times  to  almoft  a  dange¬ 
rous  Degree. 

Euphrof.  Well  1  this  was  carrying  the  Thing  to  a  great 
Height  indeed  !  The  Story  of  Prometheus' s  Healing  Fire  from 
Heaven  was  but  a  well-known  Fable ;  but  the  modern  Philofo- 
phers  have,  it  feems,  realized  it.  They  make  nothing  to  de¬ 
prive  Jove  of  his  Artillery,  and  that  which  was  thought  to  be  a 
Miracle  in  Elijhd s  Time,  is  now  but  the  common  Amufement 

of  the  Virtuofi . - -  They  not  only  call  Fire  from  Heaven  j  but 

take  it  without  alking,  whenever  they  pleafe. - Such  Ex¬ 
ploits  far  exceed  any  Thing  Antiquity  has  to  boafl:  of. - - 1 

fhould  be  extremely  afraid  to  try  any  of  thefe  celeftial  Experi¬ 
ments  ;  but  yet,  methinks  !  I  long  to  fee  fomething  of  the  Na¬ 
ture  and  Manner  of  it. 

Cleon »  I  will  take  care  to  gratify  you  in  this  Refpedt  very 
foon,  by  taking  you  to  a  Gentleman’s  Houfe,  who  has  a  proper 
Apparatus  for  that  Purpofe,  and  will  be  extremely  pleafed  with 
an  Opportunity  to  fatisfy  your  Curiofity,  in  the  moft  entertain¬ 
ing,  and  innocent  Manner.  Thro’  an  open  Window,  in  the 
uppermofl:  Room  of  his  Houfe,  a  large  Pole  is  fufpended  on  fil- 
ken  Strings  within  the  Room,  and  duly  balanced ;  fo  that  a  tall, 
iron  Rod,  fixed  in  the  extreme  Part  without,  and  afcendingabove 
the  Height  of  the  Houfe,  fhall  not  be  able  by  the  Force  of  Wind, 
or  otherwife,  to  turn  the  Pole  about.  From  the  inmofl:  End 
of  this  Pole,  a  Chain,  on  filken  Strings,  is  carried  down  the 
Stairs  to  the  lowermoft  Part  of  the  Houfe,  where  is  placed  the 
ufual  Apparatus  of  eledfrical  Inftruments.  As  the  Iron -rod  on 
the  outmoft  End  of  the  Pole  is  the  higheft  Objedf  in  the  Air,  the 
eledfrical  Fluid,  when  it  abounds  in  the  Clouds,  and  in  the  Air, 
will  naturally  flow  to  the  Top  of  the  Rod  ;  from  thence  be  con¬ 
duced  to  the  Apparatus  below,  where  the  Phial  communicates 

the  Eledlricity  by  a  Snap. - Where  you  will  fee  the  Leaf- 

gold,  and  other  light  Bodies,  attra&ed  and  repelled.  - - — 

U  u  Yw 
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You  will  alfo  hear  the  Bells  ring  on  a  fudden,  as  if  by  Enchant*- 
ment ;  and  by  Means  of  two  very  light  Balls,  fufpended  by 
flaxen  Threads,  you  will  fee  his  curious  Method  of  knowing 
whether  the  Electricity  is  from  a  Cloud,  electrified  pofitively,  or 

negatively  : - And  whether  it  be  afcending  into  the  Air, 

or  defcending  thence  to  the  Earth.  —» — . Thefe  Things  may 

poffibly  falute  your  Eyes  and  Ears,  at  the  fame  Time  you  are  fit¬ 
ting  with  him  at  the  Tea-Table. 

Euphrof.  Nothing  would  be  fo  agreeable  to  me  as  fuch 

a  Piece  of  Scenery  as  this.  — - How  poor  and  low  muft 

all  vulgar  Amufements  be,  when  compared  to  this  !• - . 

One  would  think  fuch  a  Gentleman  would  have  all  the  World 
to  vifit  him ;  for  my  own  Part,  I  fhould  think  it  an  Entertain¬ 
ment  for  Angels,  rather  than  for  Men. - 1  am  amazed, 

when  I  think  every  Gentleman  of  Fortune  has  not  fuch  an  Ap- 
paratusin  his  Houfe. 

Cleon.  It  is  not  fo  much  to  be  wondered  at  as  you  imagine.’' 
,Tis  eafy  to  aflign  feveral  Reafons  why  they  have  not.  — -  .■ 

The  firft  is,  that  every  Gentleman’s  Houfe  is  not  properly  fitua- 
icd  for  this  Purpofe;  for  fuch  a  Houfe  ought  to  be  the  higheft 
in  the  Place,  or  difiant  from  any  other.  Secondly,  fuch  an  ex¬ 
traordinary  Entertainment  would  lay  him  under  an  Obligation 
(as  you  obferve)  of  having  more  of  his  Neighbours  Company 
than  he  would  at  all  Tinges  chufe.  And  laftly,  another  Reafon 
is,  that  Gentlemen  of  Fortune  have  not  always  the  Felicity  of 
a  Philofophical  Tafte ;  tho’ the  Expence,  or  Trouble  of  ereCb- 
ing  fuch  an  Apparatus  would  be  next  to  Nothing,  when  compar¬ 
ed  with  the  Sums  of  Money  they  other-ways  expend  to  no  Pur¬ 
pofe.  We  live  too  late  in  the  Day  for  any  Enterprizes  of  this 
Kind.  Plad  this  Thing  been  known  50  Years  ago,  there  had 
then  been  doubtlefs  fifty  of  thefe  Apparatufies  to  one  we  find 
now. 

Euphrof.  I  fear  there  is  but  too  much  Truth  in  what  you 

fay. - But  I’m  impatient  to  hear  more  of  the  Fate  of  that 

Philofopher,  whom  you  juft  now  faid  was  killed  bv  this  Fire 
from  Heaven.  Pray,  what  was  his  Name,  and  how  was  it 
brought  about  ? 

Cleon.  This  unhappy  Perfon  was  the  ingenious  and  induf- 
trious  Profeflbr  Richnan>  at  Peterflurgb,  who  loft  his  Life  by  an 

ele&ricaj 
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■3-3  ele&rical  Stroke,  or  Shock,  on  the  6th  of  Auguji ,  1753,  as  ^ie 
sfi  was  obferving,  with  Mr.  Sokolow,  (Engraver  to  the  Royal  Aca- 
■d  demy  there)  the  Effects  of  Eledlricity  upon  his  Gnomon ,  or  Elec - 
•iff!  irometer ,  during  a  Thunder-florm.  Mr.  Sokolow  faw  a  Globe 
II  of  blue  Fire,  as  big  as  his  Fill,  jump  from  the  Rod  of  the  Ap- 
paratus  towards  the  Forehead  of  P rofeffor  Rnhman,  which  was 
IE  at  thatlnftant  about  a  Foot  diftant  from  the  Rod.  It  was  at- 
J  tended  with  a  Report,  as  loud  as  that  of  a  Piftol ;  and  he  fell 
o  down  inftantly  dead.  His  Apparatus  was  perfectly  infurated 
>)  (or  fufpended)  by  filken  Strings,  and  had  no  Communication 
ir  with  the  Earth  ;  by  which  Means,  the  great  Quantity  of  elec- 
I  trical  Fluid,  with  which  the  Apparatus  was  replete,  from  the 
Vaflnefs  of  the  Caufe,  difcharged  itfelf  thro*  the  ProfefToEs 
Body,  being  the  nearefl  non-eledlric  Body  in  Contadl  with  the 
Floor ;  and  this  was  unfortunately  the  Caufe  of  his  Death. 

Euphrof  It  chills  my  Blood,  to  hear  of  fo  difaflrous  an  Ac¬ 
cident  ! - Now  you  tell  me  this,  I  fhaill  be  afraid  to  be  in 

the  Houfe  where  fuch  an  Apparatus  is  found.  I  mull  beg  you 

to  excufe  my  Vifit  to  the  Gentleman  you  propofed. - - I  am 

all  over  Horror  at  the  Thoughts  of  it. 

Cleon *  You  need  not  terrify  yourfelf  to  that  Degree.  Such 
Difafters  happen  from  our  not  being  acquainted  with  the  Force 
of  natural  Powers  ;  but  when  we  do  know  them,  we  can  eafily 
elude  them.  You  know  the  old  Saying  Happy  are  they  whom 
other  Folk's  Har ms  make  wary.  We  know  the  Rock  on  which 
he  fplit ;  and,  therefore,  can  fleer  a  different  Courfe,  in  trying; 
thefe  Experiments.  We  can  chufe  whether  we  will  let  the 
Eledlricity  go  thro’  our  Bodies  or  not ;  we  can  try  its  utmolt 
Force  without  feeling  any  of  its  Effedls  ourfelves. 

Euphrof.  You  have  related  to  me  fome  of  the  dreadful,  and 
deadly  EfFe&s  of  Eledlricity ;  pray,  do  you  know  of  no  falutary, 
or  beneficial  Confequences  of  its  Application  ?  I  think,  I  have 
•heard  it  mentioned  as  a  medicinal  Expedient  in  many  Diforders, 
incident  to  human  Nature  j  pray,  what  do  you  know  certainly 
of  it  in  that  Character  ? 

Cleon .  Like  yourfelf,  I  have  heard  of  many  great  Effedls, 

and  Cures  performed  by  it. - It  has  been  reported,  that 

Eledlricity  has  made  the  Lame  to  walk,  the  Blind  to  fee,  and 
the  Deaf  to  hear;  that  it  has  cured  Rheumatifms,  Palfies, 

U  u  2.  Spafmatic 
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Spafmatic  Contortions,  and  what  not ; - but  how  far 

thefe  Things  have  been  true,  I  cannot  take  upon  me  to  fay, 

"having  never  been  an  Eye-witnefs  to  any  Cure  done  by  it. - - 

There  is  good  Reafon,  however  to  believe,  from  the  undoubted 
Teflimony  of  others,  that  many  confiderable  Effe&s  in  Medi¬ 
cine  and  Surgery  have  been  produced  by  it.  *  One  Gentleman 
in  particular  has  publifhed  a  large  Account  of  Cures  performed 

this  Way,  and  fome  of  them  very  extraordinary.  * - One 

Thing  is  worth  obferving,  that  a  new  Method  of  pracftifing 
Fh'vfic,  by  a  Kind  of  electrical  Inspiration ,  has  proved,  upon 
Trial,  urtfuccefsful,  to  the  great  Difappointment  and  Mortifi¬ 
cation  of  the  Beau  Monde.  Forfiill,  alas!  the  Beaus  and  Belles 
are  obliged  to  have  Recourfe  to  the  grofier  Methods  of  Evacua¬ 
tion,  by  Dofes,  as  other  Folk  do.  And  now,  my  Etiphrofyne , 
I  think,  I  have  pretty  well  done  with  the  Subject  of  Eledfricity ; 
having  {hewn  you  fuch  Experiments  as  I  judged  moft  proper  to 
give  you  an  Idea  of  the  Nature,  and  Genius  of  this  ftrange  and 
furprizing  Power.  There  are  innumerable  others,  with  which 
you  may  entertain  yourfelf,  either  by  reading,  or  pradlifing  of 
them  on  the  Machine,  as  you  think  proper,  at  your  Leifure 
Hours  :  'What  further  may  be  done  in  Electricity,  mu  ft  be  left 
to  the  Difcovery  of  future  Experiments.  In  this  Cafe,  as  in 
all  others,  People  are  extremely  apt  to  run  into  Extremes,  and 
pretend  to  a  great  deal  more  than  they  have  any  Groynds,  or 
Reafons  for:  Thus,  many  have  vainly  imagined,  that  the  whole 

Solar  Syftem  is  kept  in  Motion  by  Electricity. - — This 

Fluid,  they  are  very  pofitive,  is  the  fame  with  the  fubtle  Spirit 
which  Sir  Ifaac  Newton  has  often  mentioned  ;  and  which  is  migh¬ 
tily  talked  of  by  our  modern  Virtuofi ,  and  as  little  underftood. 

- - Others  make  no  Scruple  of  accounting  for  almoft  every 

Thing  they  fee  in  Nature  by  it.  They  find  an  eledfrical  Ma¬ 
chine  a  much  eafier  Introdudfion  to  Philofophy  than  Euclid* s 

Elements ,  or  the  Newtonian  Principia . -  In  ftiort,  they  have 

happily  found’outan  eafy,  and  cheap  Method  of  being  wond’rous 
wife,  and  doing  as  much  in  half  a  Year,  as  Newton  himfelf  in 
half  a  Century.  But  we  will  leave  this  Species  of  Philofophers 
to  their  own  Delufions,  and  Dotage;  and,  in  the  next  Place,  if 
it  be  agreeable  to  you,  we  fhall  proceed  in  our  Speculations  on 

other 
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Other  Properties  of  the  Air,  and  the  Defeription  of  fuch  Inftru- 
ments  as  are  proper  to  explain  them. 


DIALOGUE  VIII. 

Of  the  Nature ,  ConftruEtion,  and  Ufe  of  tie 

Barometer. 

Euphrofyne . 

AS  I  am  engaged  to  fpend  the  Evening  abroad,  I  fhall  be  glad' 
to  attend  your  philofophical  Explications  this  Morning* 
Cleonicus ,  if  it  fuits  you. 

Cleon .  Nothing  can  be  more  agreeable.  The  Morning  is 
the  prime  Time  of  the  Day  for  fuch  Purpofes ;  but  Bufinefs, 
which  is  the  Bafis  of  Life,  obliges  us  to  apply  it  other-ways, 
and  Leifure  only  recommends  the  Evening,  when  fomething 
feems  wanting  to  recruit  and  exhilerate  the  Spirits,  languifhing 
with  the  Labour  of  the  Day.  Hence  thofe  incredible  Numbers 
we  every  Night  obferve  crouding  the  Theatres  of  Plays,  Operas, 
and  Oratorios,  for  a  few  Hours  Amufement  to  the  Senfes  ;  and 
thofe,  generally  fpeaking,  low  enough  too  ;  while  few  attend 
to  Leffons  on  the  Sciences,  and  the  noble  Refearches  of  Philofo- 

phy. - The  Morning  is  fine,  and  we  fhall,  with  Pleafure, 

fee  what  we  are  about.  I  fhall  therefore,  take  this  Opportu¬ 
nity  to  explain  to  you  fome  of  the  moft  oblervable  Properties  of 
the  Air,  which  yet;, remain  to  be  confidered,  how  far  we  may  re¬ 
duce  them  to  Ufe  in  real  Life,  and  exemplify  the  fame  by  proper 
Inftruments  and  Experiments. 

Euphrof.  This  will  afford  me  the  higheft  Pleafure.  But, 
what  are  we  to  begin  with  firft  ? 

Cleon.  The  Weight  of  the  Air  is  the  moft  important  Pro¬ 
perty  thereof,  every  Way  confidered.  The  whole  Frame,  and 
State  of  Nature  are  interefted  in  it;  and  particularly  the  Life 
and  Health  of  Animals,  and  Plants.  Then  the  variable  Heat 
and  Cold  of  the  Air  will  command  our  Regard  on  many  Ac¬ 
counts  ;  arid,  in  the  laft  Place,  we  fhall  find  it  our  Intcreft  to 

advert 
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advert  on  the  different  Degrees  of  the  Moisture  and  Dryness- 
of  the  Air*  The  Weight  of  the  Air  we  fhall  illuflrate  by  the 
Barometer  \  the  Heat  and  Colav  by  the  Thermometer  ; 
and  the  Moifhire  and  Drynefs  by  the  Hygrometer. 

Evphrof.  In  what  particular  Cafes  does  the  Weight  of  the 
Air  moft  affedt  us  ? 

Cleon,  By  its  very  confiderable  Preffure  on  the  Syftem  of 
Animal  Fibres,  it  gives  them  their  proper  Tenfion  or  Tone  ;  or, 
to  ufe  the  Phyfician’s  Phrafe,  it  braces  up  the  Fibres  to  the  Stan¬ 
dard  of  Nature,  fo  that  their  Adlions  on  the  Fluids  are  exerted 
with  fuch  a  Degree  of  Force,  as  to  caufe  a  due  Circulation  of 
the  Fluids.  In  fhort,  the  Weight  of  the  Air,  rn  the  Animal 
CEconomy,  is  like  the  Weight  of  a  Clock  in  Mechanics,  which 
gives  Motion  to  all  the  Machinery,  and  is  the  regulating  Prin¬ 
ciple  of  the  whole.  Moreover,  the  Air,  by  its  Preffure,  rufhes 
into  the  Lungs  of  all  Animals,  fets  thofe  noble  Ventilators  to 
Work,  communicating,  by  that  Means,  a  vital  Principle  to  the 
Blood,  which  flows  through  it  in  the  frefh,  and  wholefome  Air 
that  we  breathe  in,  in  conftant  Refpiration. - In  like  Man¬ 

ner,  we  find  the  Air  is  every  W ay  neceflary  for  Vegetation ;  the 
Bodies  of  Plants,  as  well  as  Animals,  are  properly  organized  to 
circulate  this  neceflary  Fluid ;  and,  by  fome  Experiments,  we 
fhall  fee  hereafter,  it  will  appear,  that  they  refpire  great  Quan¬ 
tities  of  Air. 

Euphrof.  If  this  be  the  Cafe,  and  our  Life,  as  well  as  our 
Health,  depends  fo  entirely  on  the  Weight  of  the  Air,  I  think 
it  behoves  every  one  to  get  the  beft  Information  of  this  great 
Principle  that  he  poflibJy  can.  Pray,  what  Methods  do  you  take 
to  make  it  moft  eaflly  known  to  Mankind  ? 

Cleon .  The  Experiments  of  the  Air-Pump  are  beft  adapted 
for  this  Purpofe.  7  hey  fhew  the  univerfal  Neccflity  of  this 
Wind  ;  hut  the  Barometer  is  that  Inftrument  alone,  which  mea- 
fures  the  Weight  of  the  Air,  and  confequently,  will  give  the  moft 
adequate  Idea  thereof  to  your  Mind.  This  will  fhew  you  its 
gradual  Increafe  and  Decreafe  of  it  at  different  7'imes,  by  which 
we  may,  in  a  great  Meafure,  judge  of  the  falubrious  State  of 
the  Air  \  for  by  this,  we  can  fee  when  the  W eight  of  the  Air  is 
greateft,  and,  confequently,  moft  conducive  to  our  Health  ;  alfo, 
when  it  is  leaft  of  all,  and  therefore  to  be  upon  our  Guard  againft 

any 
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!  any  Inconveniencies  that  may  arife  from  thence ;  which  often¬ 
times  affe#  not  only  our  Health,  but  our  Fortunes  alfo. 

Euphrof,  Pray,  what  do  you  mean  by  Fortunes,  in  Regard 
to  the  Barometer  ?  Is  that  any  Meafure  of  our  good  or  ill  Sue- 
cefs  in  Life  ?  Does  our  Riches  or  Poverty  in  any  Meafure  depend 
on  the  Heavinefs  or  Lightnefs  of  the  Air,  Clecnicus? 

Cleon ,  I  can  allure  you,  my  Euphrofyne ,  that  it  is  a  Matter 
of  more  than  meer  Pleafantry,  and  whether  People  think  of  it 
or  not,  it  is  certain,  they  are  richer  or  poorer  for  being  more 
or  lefs  prudent  in  their  Conduct  in  Life  ;  and,  therefore,  fince 
the  Barometer  moll  certainly  indicates  the  State  of  the  Air,  in 
Refpedl  to  its  Weight,  it  follow^,  that  it  mull  likewife,at  the  fame 
Time,  fhew  us,  not  only  the  prefent  Circumftances  of  the  Wea¬ 
ther  ,  but  alfo  prognofticate  the  future  Changes  that  may  imme¬ 
diately  happen  ;  and  on  fuch  Fore-knowledge  you  will  readily 
allow,  a  great  deal  mull  depend.  If  a  Journey  on  Land  be  in¬ 
tended,  a  wife  Man  would  confult  his  Weather- glafs ;  and  is 
thereby  prepared  to  avoid  the  Rain  and  bad  Weather  which 
might,  probably,  have  occafioned  his  catching  Cold,  the  too 
general  Caufe  of  an  ill  State  of  Health,  and  oftentimes  the  Lois 

of  Life. - If  you  were  to  go  by  Sea,  and  there  be  any 

Hurricanes  or  Storms  depending,  the  Barometer  proves  a  faith¬ 
ful  Monitor,  and  gives  you  previous  Notice  of  the  fame.  - - 

Lallly,  in  Regard  to  the  Bufinefs  of  Hulbandry ;  aPerfon,  pof- 
felfed  of  a  Barometer ,  knows  the  proper  Seafon  for  applying  the 
Sickle  or  Scythe;  when  the  ignorant  Farmer  cuts  down  his 
Corn  and  his  Hay  improvidently,  and  leaves  them  to  macerate 
and  fpoil  in  the  foaking  Showers  that  fall. 

Euphrof,  If  the  Barometer  be  of  fuch  mighty  Confequence  a$ 
you  reprefent,  it  is  furprizing  to  me,  that  every  Man  in  the 
Kingdom  has  not  one  of  them  in  his  Houfe.  Who  would,  for 
the  fake  of  fuch  a  fmall  Sum  of  Money,  want  a  general  Index 
for  Life,  Health,  and  good  Fortune  ? 

Cleon,  There  are  few  People  but  what  have  a  Weather- 
glafs  of  one  Kind  or  other,  they  are  fo  fenfible  of  the  Benefit  of 
it  in  general ;  but  it  is  in  this  Cafe  as  in  many  others,  if  they 
get  but  an  Inllrument  with  a  Name  to  it,  and  for  a  very  little 
Money,  they  are  fatisfied  ;  not  regarding  the  Truth,  or  intrin- 
fic  Value  of  a  good  Conllrudlion. 

Euphrof 
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Euphrof  By  what  you  fay,  there  are  different  Sorts  of  Baro~ 
meters ;  1  fhould  be  glad  to  know  how  they  are  made,  and  what 
different  Kinds  of  them  are  in  Ufe. 

Cleon.  I  fh  -II  firft  fhew  you  the  Manner  of  making  one  of 
the  beff  Sort,  ana  hen  point  out  the  Forms  and  Deficiencies  of 

the  Reft. - - :  h  ve  here  provided  you  with  what  we  may 

properly  call  a  triple  l/aiher-glafs^  confiding  of  a  Barometer  of 
the  bed;  Sort,  a  Thermometer  and  a  Hygrometer ,  all  in  one  Frame  j 
by  which  the  State  cf  the  W eather,  in  all  the  above-mentioned 
Refpedts,  may  be  feenat  one  View.  — - Here  it  is. 

Euphrof.  The  Internment  appears  not  lefs  elegant  than  ufe- 
ful :  It  makes  a  Piece  of  ornamental  F  urniture  for  a  Gentle¬ 
man’s  Parlour,  or  Study;  and,  I  think,  the  mod  fo  of  anyone 
Thing  I  know  of  the  Philofophicai  Kind.  The  large  Tube  in 
the  Middle  is  the  Barometer ,  I  fee  ;  and  you  may  now,  if  you 
pleafe,  let  me  know  your  Method  of  filling  it  wdth  Quick-fiver, 
and  likewife  explain  to  me  how  that  proves  the  Meafure  and 
the  Weight  of  the  Air. 

Cleon.  That  I  fhall  indantly  do,  in  fuch  a  Manner,  that 
you,  or  any  one  elfe,  may  pradlife  it  with  Pleafure  afterwards. 

Thus - the  fird  Thing  to  be  done  is,  to  take  this  Phial  of 

^dercury  (which  is  about  one  Pound  and  a  Quarter,  made  very 

pure  for  this  Purpofe)  and  to  heat  it  by  the  Fire  ; - then, 

this  Glafs-rtube,  which  is  now  empty  and  very  clean,  is  to  be 
heated  by  the  Fire  likewife  ;  and  then  rubbed  pretty  brifkly  with 
a  Piece  of  Leather,  or  Cloth,  juft  before  the  Mercury  is  poured 

jn. - in  the  next  Place,  this  little,  Paper-funnel,  with 

the  fmall  Hole  in  it,  is  neceffary  to  convey  the  Quick- diver  in 
a  fine  Stream  to  the  Tube,  filling  it  by  flow  Degrees  — 
All  which  you  fee  me  now  perform. 

Euphrof.  And  a  very  pretty  Sight  it  is,  to  fee  the  Quick- 

filver  trickle  down  the  Tube. - * —  But  I  obferve,  as  the 

Quick-filver  rifes  in  the  Tube,  there  are  Bubbles  of  Air  in  fe- 
veral  Parts  of  it  left  behind.  Pray,  h©w  do  you  get  them  out, 
when  the  T ube  is  filled  ?  ► 

Cleon .  There  are  feveral  Methods  by  which  this  may  be  done, 

but  the  bed  is  as  follows - i  continue  pouring  in  the  Quick- 

filver  ’till  it  fills  the  Tube  within  an  Inch  of  the  Top;  then 
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fetting  down  the  Phial,  I  apply  my  Finger,  hard  andclofe,  up¬ 
on  the  Top  of  the  Tube,  and  then  invert  it;  by  which  Means, 
you  fee,  the  Air,  which  was  on  the  Top,  now  rifing  thro5  all 
the  Quick-filver,  gathers  every  Bubble  in  its  Way ;  then  I  revert 
the  Tube,  or  turn  it  up  again  ;  the  Bubble  of  Air  now  re- 
afcends,  and  if  any  fmall  Bubbles  remain,  they  are  now  taken 
quite  away,  and  the  whole  Body  of  the  Quick-filver  is  left  en¬ 
tire.  - Look  narrowly  at  it,  and  tell  me  if  you  can  per¬ 

ceive  one  fingle  Bubble  of  Air. 

Euphrof  Not  one. - -  It  is  quite  pure,  and  beautifully 

black,  like  Jet.  — r - Pray*  what  do  you  next  ? 

Cleon .  I  take  the  Phial,  and  fill  the  T ube  to  the  Top. - - 

Then,  I  pour  the  Remainder  of  the  Quick-filver  into  this  Tea- 
difh;  and  putting  my  Finger  fall  on  the  Top  of  the  Tube,  I 
once  more  invert  it,  and  put  my  Finger,  with  the  End  of  the 
Tube,  under  the  Quick-filver  in  the  Cup  ; - -  then,  with¬ 

drawing  my  Finger  gently  from  the  Tube,  fo  that  the  Mercury 
in  the  Tube  and  Cup  may  readily  unite,  without  a  Particle  of 

Air  getting  in. - And  now  you  fee  the  Silver  fubfide,  or 

fink  down  from  the  Top  to  its  neceftary  Height. 

Euphrof  Very  good,  it  does  fo.  But  why  does  it  not  fink 
lower,  Cleonlcus  ? 

Cleon.  It  can  fink  no  lower;  becaufe  the  Air  will  fupport  fo 
much  in  the  Tube  as  is  equal  to  its  own  Weight,  upon  the 
fame  Bafe,  with  that  of  the  Quick-filver  ;  for  when  two  Fluids 
mutually  prefs  upon  each  other,  they  will  always  keep  moving, 
hill  they  come  to  an  Equilibrium,  or  where  the  Weight  is  on 
each  Side  equal,  and  then  they  muff  necefiarily  fuftain  each 
other  at  reft. 

Euphrof  I  remember  you  told  me,  that  the  Weight  of  the 
Air  upon  a  fquare  Inch  was  equal  to  about  1 5  Pounds,  and  by 
this  Experiment,  I  fuppofe,  if  the  Tube  was  of  a  fquare  Form, 
and  the  Bore  of  it  equal  to  a  fquare  Inch,  if  it  was  filled  with 
Quick-filver  and  inverted  ('like  this  fmall  one)  in  a  proper  Quan¬ 
tity  of  Mercury,  the  Mercury  then  would  fubfide  to  the  fame 
Height  with  this,  and  the  fquare  Column,  fupported,  would 
weigh  about  15  Pounds  :  Am  I  right  fo  far,  Cleonlcus  f 

Cleon .  Very  right,  indeed, - —As  by  this  Experiment, 

you  fee  the  Weight  of  the  Mercury  in  the  Tube  is  always  of 
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an  equal  Weight  with  a  Column  of  Air,  of  the  fame  Bafe,  and 
of  the  Height  of  the  Atmofphere;  fo  it  muft  confequently  he  an 
adequate  Meafure,  at  all  Times,  of  the  Weight  of  the  Air; 
and  in  this  Manner,  you  fee,  the  Barometer -tube  is  placed  in 
the  Mercury,  in  the  Bafon  at  the  Bottom  of  the  Frame  in  the 
Weather- glafs. 

Eupbrof.  I  do.  — - -  But,  why  is  it  necehary  to  have  fo 

large  a  Quantity  of  Mercury  in  that  Bafon  ? 

Cleon.  The  Quantity  is  not  fo  large  as  you  imagine  from  its 

Surface.  ■ - ■ —  It  is  but  fhallow,  tho’  the  Surface  be  wide ; 

for  was  the  Surface  not  very  large  indeed,  it  would,  in  fome 
Meafure,  rife  and  fall  with  that  of  the  Mercury  in  the  Tube, 
which  ought  by  no  Means  to  be  ;  for  the  Height  of  the  Mercury 
in  the  Tube  is  always  meafured  from  the  Surface  of  that  in  the 
Bafon,  and  therefore,  unlefs  the  Latter  was  always  to  continue 
the  fame,  the  Variations  of  the  Former  could  never  be  duly  ef* 
timated. 

Eupbrof.  I  fully  comprehend  your  Meaning  in  this  Refpecl. 

- -What  elfe  is  neceflary  to  the  Perfection  of  this  Inftru- 

ment  ? 

Cleon.  T  he  Size  of  the  Bore,  which  ought  to  be  never  lefs 
than  two  Tenths  of  an  Inch,  nor  need  it  be  more  than  four  ;  irj 
Tubes  of  a  fmallBore,  there  is  a  fenfibleForceof  Attraction  from 
the  Sides  of  the  Tube,  which  prevents  the  free  Motion  of  the 
Quick-filver  in  it,  and  in  fuch  Cafes,  no  Alteration  in  the 
Weight  of  the  Air  can  be  feen,  ’till  it  is  great  enough  to  over¬ 
come  that  F orce  of  AttraCIion  in  the  T ube,  and  therefore,  thofe 
Weather-glafles,  which  are  made  with  fmajl  Tubes,  hold  but  a 
little  Quick-filver,  and  come  very  cheap  ;  but  are,  at  the  fame 
Time,  good  for  little  or  nothing  to  the  Purchafer ;  whereas, 
on  the  contrary,  in  the  Tubes  which  are  large,  and  will  hold 
near  a  Pound  of  Quick-filver,  the  Weight  of  it  will  render  it 
independent  of  the  Attra&ation  of  the  Tube;  its  Motion  will 
always  be  free,  arid  it  will  fhew  the  very  firft,  and  mod  imme¬ 
diate  Alteration  in  the  Weight  of  the  Air,  and,  in  fhort,  no 
other  Barometer ,  than  what  I  have  now  deferibed,  will  do  this, 
and  confequently,  this,  as  it  is  the  moft  fimple,  fo  it  is  the  heft 
J'.orm  of  any. 
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Euphrof  You  have  convinced  me  very  rationally,  that 
this  mud  be  the  bed  Form  of  a  Barometer.  But  why,  then, 
is  there  fuch  a  Variety  of  other  Forms  of  this  Inftrument,  if 
this  be  the  bed:  of  ail  ?  For  I  remember,  upon  a  Vifit  the  other 
Day,  I  faw  two  Barometers  in  the  Gentleman’s  Parlour,  of  a 
Very  different  Form  from  this ;  one  of  them  had  three  glafsT  ubes, 
bent  almoft  horizontally  towards  the  Top,  and  difpofed  between 
feveral  rich  filvered  Plates,  with  curious  Engraving,  and  a  charm¬ 
ing  gilt  Frame ;  I  think  he  faid,  it  cod  him  fix  or  feven  Guineas. 

- - The  other,  confided  of  a  very  long  Tube,  bent  at  the 

Bottom,  and  turned  up  again  to  the  Top  of  the  Frame;  the 
firff  Part,  I  obferved,  was  filled  with  Quick-filver,  the  other, 

with  a  Sort  of  blue  Liquor,  but  what,  I  don’t  know. - - 

Pray,  why  do  Gentlemen  chufe  thefe  other  Forms  ? 

Cleon.  Several  Reafons  may  be  afligned  for  it.  — — - — Firff, 
every  Gentleman  that  wants  a  Barometer  cannot  be  fuppofed  to 
know  which  is  the  bed  Form  :  When  they  apply  to  the  Shops, 
they  are  very  gravely,  and  honeJUy  perfuaded  to  buy  that  Sort 
which  the  Shop-keeper  has  at  Eland,  and  which  his  Profits  are 

larged  upon. - — —In  the  fecond  Place,  they  are  alfo  told, 

that  the  Motion  of  the  Quick-filver  (or  other  Fluid)  is  five  or 
fix  Times  as  great  in  thofe  of  a  bent,  or  diagonal  Form,  as  in 
the  fimple,  upright  one,  and  they  immediately  conclude,  that 

they  mud  be  fo  much  better  of  Courfe. - A  third  Reafon 

for  fuch  a  bad  Choice  is,  that  many  Gentlemen,  as  well  as  La¬ 
dies,  afFedt  to  have  Things  very  fine  and  fhowy,  and  fuch  as 

{hall  make  a  grand  Appearance.  - - And  to  mention  no  other 

Reafons,  unlefs  an  Indrument  be  codly,  one  Sort  of  Buyers 
will  have  no  great  Opinion  of  them,  and  the  Retailer  will  find 
it,  very  often,  a  difficult  Matter  to  difpofe  of  his  Goods  to 
thefe  Sort  of  People,  without  a  magnificent  Price. 

Euphrof.  But  all  you  have  now  faid  falls  fhort  of  the  Satif- 

fadfion  I  expedfed. - 1  imagine,  when  People  buy  fuch 

Things,  they  have  a  greater  Regard  to  Ufe  than  Decoration, 
and  would  always  be  fond  of  that  which  was  bed  in  its  Kind  ;  to 
which  People  of  Fortune  might  annex  as  fplendid  an  Apparatus 

as  they  pleafe. - -  But  if  the  Scale  of  Motion  for  the  Quick- 

filver,  in  the  compound,  diagonal  Barometer,  be  fo  great,  as 
to  amount  to  no  lefs  than  40  or  50  Inches  in  Length  (as  you  hin^ 
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ed  juft  now),  and  in  that  which  you  recommend  the  Scale  is  It- 
mitted  to  three,  I  profefs  I  am  one  of  them  that  cannot  readily 
fee  why  thofe  ftiould  not  be  preferable  to  this. 

Cleon .  The  Reafon  why  you  do  not,  is,  becaufe  you  have  not 
conftdered,  that  the  principal,  and  critical  Ufe  of  a  Barometer 
is  to  fhew  the  firjl  Alteration  in  the  Weight  of  the  Air,  which 
ought  to  be  known  for  the  more  early  and  certain  Prognoftics  of 
the  Weather,  and  for  being  the  more  duly  prepared  for  the  Con~ 

fequences  of  it. - A  Telefcope,  that  would  not  {hew  the 

Moments  of  the  Beginning  or  End  of  an  Eclipfe,  ought  not  to 
be  called  an  ajlrono?nical one ,  or  thought,  by  any  Means,  per- 
fe£t  in  its  Kind  ;  a  common  Telefcope,  or  a  Bucket  of  Water, 
will  ferve  incurious  People  for  viewing  an  Eclipfe  ;  and  fo  any 
Sort  of  Barometer  will  fufEce  for  fhewing  the  Alteration  of  the 
Air,  when  it  has  already  happened.  The  long  Scale  is  only  a 
vulgar  Error  ;  there  are  better  Methods  contrived  to  anfwer  the 
fame  Purpofe,  in  a  fmple  Barometer,  for  fuch  as  have  Ingenuity 
enough  to  ufe  them ;  I  mean,  a  common  Underftanding  only  ; 
for  little  more  is  required  to  be  Mafters  of  the  niceft  Parts  of 
this  Art,  when  we  get  into  a  right  Way  of  thinking  about  it. 

Euphrof.  I  am  not  fatisfied  yet ;  tho’  there  may  be  great 

Truth  in  all  you  have  faid. - —  You  have  not  yet  told  me  why 

a  Barometer  of  a  lar°;e  Scale  will  not  fhew  the  firft  Variation  of 
the  Weight  of  the  Air,  as  well  as  this  of  a  fmall  one. 

Cleon.  Well ;  you  have  brought  me  to  the  Point,  and  I  will 

now  declare  the  Reafon  to  you. - -The  Mercury,  in  thofe 

large  Scales,  does  not  reft,  or  depend  on  the  Air  alone,  but  on 
the  Tube  in  which  it  is  contained,  and  the  longer  the  diagonal, 
or  bended  Part  of  the  Barometer  is,  and  the  greater  their  Num¬ 
ber,  the  more  will  the  Quick-filver  reft  on  the  T ube,  and  the 
greater,  of  Courfe,  will  be  the  Impediment  of  its  Motion  ;  for 
it  is  here  conlidered,  as  a  Body  moving  up  and  down  an  inclined 
Plane,  and  then  the  Refiftance  that  is  given  to  fuch  Bodies,  con- 
fidered  mechanically,  joined  with  what  refults  from  the  natural 
Cohefion  between  the  Quick- filver  and  Glafs,  muft  prove  a  con- 
fiderablc  Obftrudiion  to  its  Motion ;  and,  ’till  the  Weight  of 
the  Air  be  fo  lar  altered  as  to  overcome  thofe  refilling  Forces, 
the  Motion  of  the  Quick-filver  cannot  begin,  and  therefore  it 
nitifi:  be  confiderably  after  jtheTime  that  it  commences  Motion 

in 
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in  the  upright,  fimple  Barometer. - —  When  I  have  fhewn 

you  fome  Experiments  in  Mechanics  you  will  be  better  able  to 
underftand  the  Reafon,  and  Truth  of  what  I  now  tell  you;  at 
preferit  it  will  not  be  worth  while  to  fpend  more  Time  in  fhew- 
ing  how  this  Principle  of  Refinance,  will  ever  lie  as  an  infupe- 
rable  Obfticle  to  the  Perfection  of  any  other  Forms  of  Barome¬ 
ters. - The  IVhe sl-Barometer  has  more  Ingenuity  thanEx~ 

a&nefs  to  recommend  it.  - - And  that  Barometer,  which  a 

Gentleman  has  lately  contrived  to  fhew  the  Height  of  the  Mer- 
cury  for  every  Day  in  the  Year,  deferves  very  much  to  be  ad¬ 
mired  for  its  Mechanifm  and  Contrivance,  but  is  too  expenfive, 
and  liable  to  the  Objection  of  Inaccuracy  with  the  Reft  of  the 
compound  Form, 

Euphrof.  I  fee,  you  are  determined  to  admit  of  no  Conftruc- 
tion  of  this  Inftrument,  but  what  I  here  have  ;  therefore,  pray, 
let  me  know  how  I  may  render  this  fhort  Scale  equivalent  to  a 
large  one,  as  you  juft  now  imply ’d  might  be  done. 

Cleon,  The  Scale,  at  prefent,  contains  but  three  Inches,  and 
each  Inch  is  divided  into  ten  equal  Parts,  which  you  fee  are  vi- 
ftble  enough  to  the  Eye ;  therefore,  the  whole  Scale  contains 
thirty  vifible  Parts.  — - How  much  further  would  you  chufo 

to  go  ?  ... 

Euphrof.  You  may  depend  upon  it,  my  Curioftty  will  carry 
me  as  far  as  I  can  poftibly  go,  in  that  RefpeCl;  and  you  can  beft; 
tell  me,  where  I  muft  ftop. 

Cleon.  That  I  will  do.  Y ou  may  have  each  of  thefe  30  Parts 
divided  into  10  others,  by  Means  of  a  little  Sliding-piece  of 
Brafs,  whofe  Index  upon  the  Top,  points  exactly  to  the  Surface 
of  the  Quick-filver  in  the  Tube;  from  this  Index,  it  is  divided 
into  10  equal  Parts,  which  are  juft  equal  to  n  of  thofe  on  the 
Scale.  -  This  little  Artifice  goes  by  the  Name  of  a  Nonius  (being 
the  Name  of  the  Perfon  who  firft  publifhed  it  to  the  WorldJ.  As 
10  Divifions  on  the  Nonius  exceeds  10  on  the  Scale  by  one  whole 
Divifion;  foone  Divifion  on  theAW^r  will  exceed  on  the  Scale 
by  TV  >  two,  on  the  Nonius ,  will  exceed  two  on  the  Scale,  by 
>  three,  by  ~L,  and  fo  on  ;  therefore,  whenever  you  place 
the  Index  to  the  Surface  of  the  Quick- filver,  you  will  fee  what 
Divifions  on  the  Nonius  and  the  Scale  coincide,  and  the  Num¬ 
ber  on  the  Nonius  fhews  how  many  Parts  of  T  en,  the  Index  is 
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above  the  Divifion  on  the  Scale,  next  below  it,  and  fo  will 
fhew,  not  only  how  many  Inches,  and  Tenths  of  an  Inch,  the 
Quick-filver  is  high,  but  its  Height,  even  to  the  Hundredth 
Part  of  an  Inch  exa&ly ;  and  thus  the  Seale  is  divifible  into  300 
equal  Parts,  which  is  as  far  as  the  molt  fcrupulous  Philofopher 
can  defire. 

Euphrof.  All  this  may  be  true  enough  for  ought  I  know  ; 
but  unlefs  you  can  explain  it  to  me  by  an  Example,  you  may  as 
well  tell  the  Story  of  your  Nonius  to  my  Linnet,  as  to  me. 

Cleon .  I  make  no  doubt  but  you  will  eafily  underftand  it  by 
an  Example  or  two,  which  you  fhall  perform  yourfelf,  that  you 
may  be  the  more  ready  at  it  another  Time. 

Euphrof.  That  pleafes  me  well : - But,  what  am  I  to 

do  firft  ? 

Cleon .  Call  your  Eye  on  the  Barometer,  and  move  the  In¬ 
dex  of  the  Nonius  nicely  to  the  Edge  of  the  Quick-filver  in  the 
Tube. 

Euphrof.  This  I  have  done. - What  is  the  next  Thing 

to  be  obferved  ? 

Cleon.  Look  the  Divifion  on  the  Scale,  that  is  next  below 
the  Index  of  the  Nonius ,  and  tell  me  what  it  is. 

Euphrof.  I  will  look. - It  is  the  fecond  Divifion  above 

30  ;  by  which,  I  perceive,  the  Quick-filver  is  more  than  30  In¬ 
ches  and  T\-  of  an  Inch  high. 

Cleon.  Very  right;  and  now  you  are  to  tell  me  how  much 
more,  by  obferving  what  Divifions  of  the  Nonius  and  Scale  coin¬ 
cide,  which  you  are  next  to  fee. 

Euphrof  I  obferve,  the  fourth  Divifion  upon  the  Nonius  is 

juft  againft  the  Divifion  upon  the  Scale. - But  what  do  I 

learn  from  thence  ? 

Cleon.  From  thence  it  is  apparent,  that  the  Index  is  advanced 
four  Parts  out  of  Ten,  from  the  fecond  to  the  third  Divifion  of 
the  Scale  above  30. - And  therefore,  the  whole  put  toge¬ 

ther  amounts  to  this,  that  the  Quick-filver  in  the  Tube  ftands  at 
the  Height  of  30  Inches  -p6  of  an  inch,  and  of  another  ;  that 
is,  30  Inches,  and  240  Parts  of  another  Inch,  is  the  Height  of 
the  Quick-filver. 

Euphrof  Very  good;  I  fee  by  this  plainly,  that  I  can  deter¬ 
mine  the  Height  or  Motion  of  the  Quick-filver  to  the  hundredth 

Part 
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Fart  of  an  Inch  ;  which  I  am  fure  will  be  fufRcient  for  my  Pur- 
pofe  %  and,  I  fuppofe,  for  any  one’s  el fe. —— Is  there  any 
Thing  farther,  in  regard  to  Barometers,  worth  my  Notice  at 
this  Time? 

Cleon.  I  could  obferve  to  you  many  other  Circum fiances, 
and  Particulars,  relative  to  Barometers,  but  I  judge  it  would  be 
Lofs  of  Time,  at  prefent,  as  my  only  View  in  thefe  Conferences 
with  you,  is  to  make  you  acquainted  with  that  which  is  bed,  and 
mod  perfed  in  its  Kind,  among  the  Indruments  ufed  in  every 
Art  or  Science.  We  (hall  therefore  difmifs  this  Subject,  and 
proceed  to  confider  another  Indrument,  by  which  we  explore 
the  various  Degrees  of  Heat  and  Cold  in  the  Air,  for  the  Sub¬ 
ject  of  the  next  Leifure-hour  which  occurs. 

i .  \  :  .  .  .  .  ■  •  T  ' 


DIALOGUE  IX. 

Of  the  Nature  andXJJe  of  Thermometers,  and 
their  Variety  of  different  ConJlruFlions. 

Eupbrofyne. 

I  Have  now  an  Opportunity,  Cleonicus ,  of  putting  you  in  Mind 
of  your  Promife  of  explaining  to  me  the  Nature  of  the 
Thermometer,  by  which  you  meafure  the  Degrees  of  Heat 
and  Cold  in  the  Air. 

Cleon.  No-body  is  more  ready  to  fulfil  Engagements  of 
that  Kind,  than  nryfelf,  and  I  jfhall  embrace  every  Opportu¬ 
nity  for  that  Purpofe  3  efpecially  the  prefent  one.  The  Na¬ 
ture  of  the  Thermometer  is,  undoubtedly,  reckoned  among  the 
pieafanted  Speculations  in  Philofophy.  As  the  Defign  of  this 
Indrument  is  to  give  us  an  Edimate  of  the  Heat  or  Cold  in  the 
Air  at  all  Times,  it  is  evident,  it  mud  be  of  the  utmod  Confe- 
quence  upon  many  Accounts;  fince  the  Plealth,  and  confe- 
quently  the  Life,  of  Man  is  greatly  affeded  by  this  Quality  of 
the  Air ;  I  need  not  give  you  Indances  of  the  manifold  Miferies, 
I)ifeafes,  and  other  Misfortunes  that  have  happened  to  Mankind 
jn  every  Age,  from  the  Intemperature,  and  Extremity  of  Heat 
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and  Cold  in  the  Air,  and  therefore,  we  cannot  be  too  fufficient- 
3y  inftru&ed  in  all  the  proper  Methods  of  guarding  againft  them ; 
and  not  only  fo,  but  the  Vegetation  of  different  Kinds  of  Plants 
and  Trees  depends  upon  a  peculiar  Degree  of  Warmth  or  Heat 
in  the  Air,  Water,  or  Earth,  in  which  they  grow,  and  the 
'Thermometer  is  found  to  be  the  principal  Inftrument  for  all  fuch 
Purpofes. 

Euphrof  As  this  is  the  Cafe,  it  will  undoubtedly  follow, 
that  the  Ingenuity  of  Men  of  a  philofophic  Turn,  muft  have 
contriv’d  and  introduced  many  different  Forms  and  Structures  of 
this  Inftrument ;  I  fhould  be  glad,  therefore,  to  know  what  they 
are,  and  how  many  ? 

Cleon .  I  muft  obferve  to  you,  in  the  firft  Place,  the  Rationale 
of  the  Inftrument  in  general,  and  then  recount  to  you  fome  of 

the  beft  Methods  of  conftruCting  a  Scale  for  its  Ufe.  * - - 

In  the  ftrft  Place,  therefore,  you  are  to  obferve,  that  every 
Caufe  is  beft  eftimated  or  meafured  by  the  Effects  which  it  pro¬ 
duces,  and  fince,  in  moft  Bodies,  the  EfteCl  of  Heat  is  an  Increafe 
of  their  Dimenfions,  therefore  the  variable  Bulks,  or  Dimen- 
fions  of  Bodies,  will  be  a  proper  Meafure  for  this  Purpofe,  and 
thofe,  whofe  Dimenfions  are  moft  of  all  increafed,  or  diminifh- 
cd,  by  Heat  or  Cold,  ftift  offer  themfelves  as  the  propereft  Sub¬ 
jects  to  anfwer  this  End,  and  fince  Fluids  are  much  more  fubjeCl 
to  a  Dilatation  and  Contraction  of  their  Bulk,  than  folid  Bo¬ 
dies,  our  ftift  and  laft  Effays  of  this  Kind  have  been  made  with 
them. 

Euphrof.  Among  the  different  Kinds  of  Fluids,  which  have 
beenmoftly  ufed  for  the  Meafures  of  Heat  and  Cold  ? 

Cleon .  The  Air  is  a  Fluid,  moft  of  all  apt  to  rarify  with 
Heat,  and  be  condenfed  with  Cold,  and  would  ferve  for  the  Me¬ 
dium  of  a  Thermometer  the  beft  of  any  Thing  in  Nature,  were  it 
not  that  the  fame  EfFeCts  are  produced  from  other  different 
Caufes.  According  to  the  different  Gravity  of  the  Air  it  will 
occupy  a  greater  or  Idler  Space,  as  well  as  from  different  Degrees 
of  Heat  and  Cold,  and  fo  the  Experiment  of  a  Thermometer  with 
Air,  would  become  ambiguous,  as  it  would  be  oftentimes  doubt¬ 
ful,  whether  the  EfFeCI  was  owing  to  one,  or  the  other  Caufe. 

Euphrof.  And  are  there  any  Sort  of  Fluid  Bodies  which 
will  be  extended  or  contra&ed  by  Heat  or  Cold  alone  ? 


Cleon , 
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Cleon.  Yes  ;  every  other  Fluid  but  Air*  as  all  others  are  de~ 
ftitute  of  a  Spring,  or  Elafticity,  and  are  incomprellable  from 
any  Weight  on  their  Surfaces,  the  Alteration,  therefore,  that 
they  undergo  in  their  Bulks  mud:  be  from  Heat  and  Cold  alone  5 
among  thefe,  Water  expands  and  contradls  the  lea  ft  of  any,  and 
therefore  not  fo  fit  a  Subjedf  for  a  Thermometer ;  befides,  it  has 
been  lately  found,  that  an  Increafe  in  the  Bulk  of  Water  will  be 
occafioned  by  a  certain  Degree  of  Cold,  as  well  as  generally  by 
Heat,  which  render  it  ftill  more  unfit  for  this  Purpofe.  But 
that  which  moft  of  all  forbids  the  Ufeof  Water  in  a  Thermometer 
is,  that  it  will  not  retain  its  Fluidity  fo  long  as  is  necefiary,  but 
freezes,  congeals,  or  becomes  fixed  by  a  certain  Degree  of 
Cold. 

Euphrof.  There  are  different  Sorts  of  Oils,  which,  I  pre¬ 
fume,  may  have  all  flood  a  Scrutiny  in  this  Refpect ;  pray,  what 
has  been  the  Succefs  in  regard  to  them  ? 

Cleon .  Our  Virtuoji  have  fucceeded  greatly  in  their  Thermo - 
meters ,  conftrudled  with  Oil,  particularly  Linfeed-Oil,  which 
as  it  requires  a  much  greater  Heat  to  make  it  boil  than  W ater 
does,  or  Spirits,  or  that  which  melts  Wax,  Tin,  and  Lead  5 
but  as  it  can  be  applied  to  no  greater  Degrees  of  Heat  than  thofe, 
and  moreover,  as  the  Oil,  by  its  vifeid  Quality,  is  apt  to  flick 
to,  and  foul  the  T ube  in  which  it  is  contained,  the  Oil  Thermome¬ 
ter  is  of  late  but  very  little  in  Ufe,  though  it  has  been  rendered 
very  famous,  as  it  has  been  rendered  a  Standard  for  Experiments 
on  the  Weather,  by  the  great  Sir  Jfaac  Newton ;  and  they  are  ftill 
of  confiderable  Ufe,  where  great  Degrees  of  Heat  are  not  re¬ 
quired. 

Euphrof.  But  is  not  that  Fluid,  which  we  ufually  call  a  Spirit , 
a  proper  Subjedl  for  thefe  Purpofes  ?  Do  not  Spirits  of  Wine,  for 
Infiance,  expand  and  contract  with  Heat  and  Cold,  and  there¬ 
by  anfwer  the  Virtuofo’ s  Purpofe,  in  a  very  neat  and  elegant 
Manner  ? 

Cleon.  It  will  do  fo,  and  accordingly  has  been,  and  ftill  is  ufed 
for  that  Purpofe ;  but  fome  Objections  lie  againft  the  Ufe  of  Spi¬ 
rit  ;  as  firft,  it  being  colourlefs  it  is  necefiary  to  tinge  it  with  Co¬ 
chineal,  or  fome  fuch  Matter,  which,  by  Degrees,  adhering  to 
•the  Sides  of  the  T ube,  greatly  fullies  it,  and  obftrudts  the  free 
Motion  of  the  Spirit.  Again,  it  can  fhew  no  greater  Degree  of 
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Heat  than  that  which  will  make  it  boil,  in  which  Refpeft  it  falls- 
very  fhortof  the  Ufe  of  Oil.  In  the  3d  Place,  not  only  Water, 
and  Oil,  but  even  Spirit  too,  will  freeze  with  an  intenfe  Degree 
of  Cold  ;  befide  fome  other  Imperfections  in  a  Spirit -'Thermometer 
that  might  be  mentioned. 

Euphrof  Why  then  if  neither  Water ,  0/7,  or  Spirit ,  will 
anfwer  the  Philofopher’s  Purpofe,  I  fuppofe  we  (hall  be  obliged 
to  have  reeeurfe  at  lad:  to  Quick- fiver ;  for  I  can  think  of  nothing 
elfe  ;  and  i  obferve,  it  is  what  you  have  in  the  Thermometer  of 
your  Triple  Weather- glafs  ;  which,  as  it  is  defigned  for  your  own 
Ufe,  I  prefume,  you  think  the  bed  of  all  others. 

Cleon.  It  generally  is  the  bed  for  all  the  Purpofes  of  meafur- 
ing  Pleat  and  Cold,  the  Quick-filver  being  very  dilatable  with 
Heat,  and  the  Attraction  between  the  Particles  of  Quick-filver 
being  much  greater  than  thofe  of  Glafs,  is  the  Reafon  why  it  will 
move  extremely  free  with  Heat  and  Cold  ?  to  which  we  may  add 
the  Purity,  and  higheff  Degree  of  Fluidity  in  this  Subdance  a- 
bove  any  other  ;  though  even  a  mercurial  Thermometer  (imply, 
and  alone,  will  not  anfwer  every  End  propofed  by  thofe  who 
are  very  curious. 

Euphrof.  Pray,  Cleonicus. ,  in  what  Refpedl  is  it  deficient  ? 

Cleon.  In  one  material  Point,  viz .  though  it  really  (hew-s 
the  greated  Degree  of  Pleat  and  Cold  that  happens;  yet,  as  the 
Spectator’s  Eye  is  not  always  upon  the  l  ube,  he  may  not  be 
apprifed  what  thofe  greated  Degrees  of  Heat  and  Cold  were  ; 
therefore,  may  remain  ignorant  of  a  Thing  he  may  greatly  wi(h 
to  know. 

Euphrof.  And  have  you  no  Remedy,  no  Invention,  for  this 
Purpofe  at  Hand  ?  I  think  it  is  Pity  if  there  be  not ;  becaufe  it  is 
a  Point  of  fuch  Curiofity,  as  even  I  myfelf,  though  a  Woman ^ 
fhould  be  glad  to  be  fatisfied  in. 

Cleon.  The  World,  till  very  lately,  has  had  no  Opportunity 
of  obferving  thofe  nice  Particulars.  It  was  fomewhat  furprifing, 
that  fo  many  learned,  and  curious  Gentlemen,  who  lived  in 
the  lad  Age,  (hould  not  think  of,  and  communicate  a  Method 
for  this  Purpofe.  I  do  not  remember  in  my  Reading,  it  was. 
ever  fo  much  as  mentioned  in  their  Writings  ;  but,  at  Length, 
we  are  happily  poflefled  with  an  Invention  that  fully  anfwers 
thefe  Purpofes.  The  attentive  Pbilofopher  can  now  readily  ob- 

ferve 
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forve  the  Meafure  of  the  greateft  Degree  of  Heat  and  Cold,  as 
well  as  of  any  other  :  This  we  receive  too  from  the  Hands  of  a 
Nobleman,  of  which  curious  Contrivance  1  fhall  give  you  a 
more  particular  Account  by-and-by,  when  1  have  more  fully  in¬ 
formed  you  of  the  Ufes  to  be  made  of  the  more  common  Thermo¬ 
meters. 

Euphrcf.  Well  !  I  fhall  detain  you  feme  Time  on  this  Sub- 
jedb,  as  I  have  many  Queflions  to  afk  of  the  Ufes  of  that  pretty, 
little  Inftrument ;  and,  in  the  firft  Place,  why  are  the  Bores  of 
thofe  T ubes  made  fo  extremely  fmall  ?  For  unlefs  my  Eyes  were 
good,  I  fhould  fcarce  perceive  the  Vein  of  Quick-filver  in 
them. 

Cleon.  You  will  readily  conceive  the  Reafon  of  this  even  be¬ 
fore  I  mention  it,  if  you  did  but  advert,  that  the  fame  Quantity 
of  a  Fluid  will  pafs  through  a  greater  Length  in  a  fmall  Tube 
than  in  a  large  One ;  by  which  Means,  the  Divifions,  which 
meafure  this  Space  in  the  Scale,  become  larger,  and  confequently 
more  eafily  obferved  ;  for  unlefs  the  Quantity  of  Quick-filver, 
and  therefore  the  Bulb  of  the  T ube  be  large,  this  Space,  thro* 
which  it  moved  in  the  Bore  of  the  T ube,  would  not  be  confider- 
able,  unlefs  that  Bore  was  very  fmall. 

Euphrof.  I  am  afraid  you  will  think  me  impertinent,  if  I 
fhould  afk  you  how  they  get  the  Quick-filver  thro*  fuch  a  fmall 
Bore  into  the  Bulb  of  the  T uhe. 

Cleon.  Not  at  all  fo  ;  for  I  like  to  hear  People  inquifitive  a- 
bout  the  Manner  of  doing  Things  :  that  when  I  obferve  a  Perfon 
viewing  any  Thing,  in  its  own  Nature  very  curious,  and,  at  the 
fame  Time,  feem  not  concerned  to  know  how  it  be  done,  I  al¬ 
ways  take  it  for  granted  there  is  Want  of  Genius. - Not 

that  I  can  pretend  to  inform  you  of  the  whole  Pr.ocefs  ;  in  this 
Cafe  it  will  be  fufficient  to  mention  two  Particulars  ;  the  firil  is, 
that  they  drive  the  Air  out  of  the  Tube  with  the  Flame  of  a 
Lamp,  and  when  the  Air  is  gone,  any  thing  Fluid  will  eafily 
run  into  it,  and  therefore  the  Mercury,  from  a  Paper-funnel 
placed  over  the  Top  of  the  Tube.  2dly,  In  order  that  the  Mer¬ 
cury  may  be  as  pure  as  poffible,  it  is  firfl  made  to  boil,  and  then 
poured  in,  not  only  very  pure,  but  likewife  free  from  Air,  and 
,fo  it  will  always  remain,  and  by  that  Means  become  fit  for  Ufe, 
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Euphrof  You  will  now  indulge  me  with  an  Account  of  the 
particular  Ules  of  the  Thermometer  ;  for  though  I  know  fome^ 
what  of  them,  yet  I  would  be  glad  to  be  flill  more  perfe&iy  in^ 
formed. 

Cleon.  I  need  not  tell  you,  in  general,  that  the  Defign  of  a 
Thermometer  is  to  meafure  the  different  Degrees  of  Heat  and  Cold 
in  the  Air,  or  to  fhew  its  various  Temperature  in  thofe  Re- 
fpedts ;  this  always  proves  a  Pleafure,  as  well  as  a  Curiofity  to 
inquifitive  Minds,  efpecially  as  we  can  exactly  fee  it  meafured 
by  the  Divifions  of  the  Scale,  much  better  than  we  can  be  ac¬ 
quainted  with  it  from  any  of  our  common  Senfes. 

Euphrof.  But  I  obferved,  from  what  I  heard  a  young  Phyfi- 
cian  fay  not  long  fince,  that  they  mull  be  of  confiderable  Ufe  in 
Medicine  ;  for  he  was  obferving  to  the  Company,  that  they  were 
the  belt  Index  of  the  Heat  of  the  human  Body,  and  that  in  a  fe- 
verifli  State  he  could  form  his  Prognoftics  more  certainly  by  that 
Inftrument,  than  any  other  Way. 

Cleon.  No  doubt  of  it;  as  the  Thermometer ,  placed  in  the 
Hand,  in  the  Mouth,  or  under  the  Arm-pit,  and  there  held  for 
the  Space  of  a  Minute,  will  undoubtedly  difcover  the  Degree  of 
Pleat  in  fuch  a  Body ;  by  which  it  will  be  eafy  to  underhand  if 
jt  has  a  Tendency  to  be  feverifh,  and  how  far  it  is  fo  ;  for 
which  Purpofe  the  feveral  Degrees  of  Heat  are  marked  upon  the 
Thermometer ,  as  you  here  fee ;  and  it  would  be  worth  the  Phyfi- 
cians  while  to  obferve  every  Degree  of  Heat,  from  the  leaft  to 
the  high  eft,  in  a  Fever,  and  to  have  a  Scale,  properly  divided 
by  fuch  Experiments,  for  the  Ufe  of  the  Faculty,  and  of  Man¬ 
kind  in  general :  W e  have  them  in  a  common  Way  already,  but 
not  yvith  that  Accuracy  as  could  be  wifhed.  In  Farenheit’s 
Thermometer ,  which  you  fee  here,  the  freezing  Point  is  marked 
at  32,  a  Temperate- heat  at  55,  the  Summer-heat  at  75,  the 
Heat  of  the  Blood  at  95,  and  a  Fever-heat  at  no;  but  then 
thefe  Things  are  all  in  a  vague,  and  general  Way  ;  and,  in¬ 
deed,  it  would  be  a  very  difficult  Matter  to  afcertain  them  in  fo 
accurate  a  Manner  as  Could  be  wifhed. 

Euphrof.  As  there  are  all  Degrees  of  Comparifon,  and  rela¬ 
tive  to  one  particular  Standard-ftate  of  Heat,  fhould  not  that  be 
£rft  of  all  fixed  upon  and  determined  ? 
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Cleon.  Undoubtedly ;  it  ought  to  be  fo,  if  one  knew  which 
Way  to  do  it ;  for  this  intermediate,  or  Standard-divifion,  which 
ought  to  fhew  what  we  call  the  Temperate-hate,  or  Boundary 

between  Heat  and  Cold,  is,  in  itfelf,  an  uncertain  Thing. - 

And  if  we  confider  it  as  a  Mean  between  two  Extremes  of  Heat 
and  Cold,  then,  thofe  Extremes  ought,  in  the  firlt  Place,  to  be 
determined  and  fixed  before  the  Mean  or  Temporate-pointcanbe 
determined.  If  we  make  the  two  Extremes,  30  for  Freezing, 
and  80  for  the  greatefl:  Summer’s-heat,  in  general,  then  the 
Difference  being  50,  Half  that,  viz.  25,  added  to  the  idler  Ex¬ 
treme  30,  gives  55  for  the  Mean,  or  Temperate-point,  as  you 
fee  it  in  Far enheif s  Thermometer  ;  but  if  one  Extreme  be  a  Fe¬ 
ver-heat,  or  Boiling-water,  and  the  other  the  greatefl  Degree 
of  Cold,  they  will  give  a  different  Point  in  the  Scale  for  a  Mean 
between  ;  from  whence  it  is  manifeff,  that  no  certain  Rule  can 
be  given,  for  the  Determination  of  the  Mean,  or  Temperate- 
point,  from  any  Thing  hitherto  difcovered  by  Experiment. 
Euphrof.  Then  we  will  fuppofe  it  to  remain  where  it  is  at  35 

Degrees. - 1  further  obferve,  the  utmofl  Extent  of  your 

Scale  is  at  Boiling- water,  marked  212.  Is  it  not  neceffary, 
fometimes,  to  experiment  Degrees  of  Heat  beyond  that  ? 

Cleon.  Y es,  very  often  ;  but  then  we  are  provided  with 
Thermometers  of  a  larger  Bore ;  for  the  Heat  of  melted  Lead,  and 
Tin,  is  much  greater  than  that  of  Boiling-water  ;  and  the  Heat 
of  a  Coal-fire,  twice  as  great  as  that ;  and  the  Heat  of  Wood- 
fire,  greatefl  of  all  ;  which,  therefore,  would  occafion  the  Mo¬ 
tion  of- the  Quick- filver  through  a  very  large  Space,  were  not 
the  Bore  of  the  Tube  made  proportionably  large. 

Euphrof.  But  how  could  you  poffibly  try  fuch  Degrees  of 
Heat  with  a  Glafs  Thermometer?  You  cannot  put  that  into 
melted  Metal  or  Fire,  furely. 

Cleon.  We  certainly  can,  and  do  very  often,  tho’  it  may 
feem  a  Wonder  5  for  Glafs  will  endure  any  Degree  of  Heat, 
without  breaking,  if  there  be  no  Air  confined  within,  and  the 
Quick-filver  fhews  any  Degree  of  Heat,  till  it  boils;  which 
even  a  Wood-fire  will  not  immediately  occafion.  To  convince 

you  of  this,  I  will  fhew  you  one  Experiment. - You  fee 

here  a  Spirit-lamp,  burning  with  a  clear  Flame. - — I  take 

thq 
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the  Thermometer  off  from  the  Plate,  and  hold  the  Bulb  about  an 

Inch  above  the  Flame. - -  You  inftantly  fee  the  Quick-fil- 

ver  rifing  up  very  faff - I  bring  it  nearer  the  Flame,  and 

you  fee  it  up  half  Way  the  Tube. - I  now  place  the  Bulb 

in  the  Body  of  the  Flame,  and  the  Heat  of  the  Fire  caufes  it  to 

rife  to  the  Top  of  the  Tube.  - - Were  it  continued  there 

but  a  little  Time,  the  Quick-filver  would  boil,  and  fly  out  of 
the  Tube. 

Euphrof  This  is  a  mod:  curious  Experiment,  indeed,  and  a 
fine,  large  Inftrument,  I  fee,  you  have  provided  for  this  Purpofe ; 
by  which  you  can  experiment  all  Degrees  of  Heat,  to  that  of 
Fire  itfelf,  and  it  is  wonderful  indeed.  To  what  other  Ufes  are 
Thermometers  applied  ? 

Cleon.  To  one  of  great  Importance  to  Botanifts,  and  thofe 
Gentlemen  who  are  curious  in  the  Culture  of  Exotic  Plants ;  and7 
thence  it  is,  we  fee  thofe  Inftruments  fo  common  in  Steves, 
G  reen  houfes,  and  Botanical-gardens,  to  regulate,  and  deter¬ 
mine  the  Degrees  of  Heat  neceffary  for  each  refpedlive  Species 
of  Plants  ;  for  as  thofe  of  Foreign  Extradhon  are  brought  from 
different  Countries,  the  Degrees  of  native  Pleat,  or  that  pecu¬ 
liar  to  their  Climes,  muff  be  imitated,  as  near  as  poffible,  in  the 
Hot  houfe,  and  Hot-beds,  which  alone  can  be  done  by  a  Bota¬ 
nical  Thermometer  ;  in  which  vou  will  cbferve,  thofe  Foreign 
Plants  require  thofe  feveral  Degrees  of  Heat  againft  which  they 
are  placed;  for  I  have  provided  one  on  Purpofe  here  to  fhew 
you. 

Euphrof.  This  is  an  elegant  Inftrument  as  well  as  ufeful  ;  I 
fuppofe  it  is  moreover  applicable  to  the  Purpofes  of  the  Kitchen  - 
garden,  in  the  Hot  beds  on  which  we  plant  Cucumbers,  Me¬ 
lons,  &c.  in  regulating  the  Degrees  of  Heat  under  thofe  large 
Glaffes,  which  are  placed  over  many  different  Kinds  of  Plants, 
by  Gardeners,  to  forward  their  Vegetation  and  Maturity. 

Cleon.  ^  hefe  are  the  Purpofes  to  which  they  are  commonly 
applied,  to  force,  rather  than  to  forward  Nature ;  if  it  were 
not  the  Fafhion  to  have  preternatural  Diet,  we  fhould  not  ob¬ 
serve  their  Ufe  fo  frequent  in  our  Kitchen-gardens;  but  when 
our  Quality  make  it  neceffary  for  us  to  tranfgrefs  the  Rules  of  na¬ 
tural  Beauty  and  Order,  we  have  the  Honour  of  eating  the  choic- 
eft  Produces  of  the  Garden  premature,  and  without  their  natu¬ 
ral. 
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ral,  agreeable,  and  wholefome  Relifh,  which  People  of  lower 
Life  muft  only  expeCt  or  pretend  to. 

Eupbrof  Weil  !  Thanks  to  my  Stars,  I  am  not  fo  high  bred ; 
I  am  willing  to  wait  the  proper  Times  and  Seafons  appointed  by 
Nature  for  thefe  Things.  The  Afparagus ,  Cucumber r,  Peafe? 
&c.  in  their  natural  Perfe&ion,  and  trueft  Relifh,  amply  re¬ 
ward  my  Patience,  in  pleafing  my  Palate  to  the  higheft  Degree. 
It  was  not  long  fince  I  was  in  a  Gentleman’s  Garden,  and  tried  an 
Experiment  of  this  Kind.  A  flourifhing  V ine  was  growing  at  the 
Side  of  a  Hot-houfe,  and  one  Branch  thereof  was  taken  into  the 
laid  Houfe,  and  loitered  with  its  unnatural  Degree  of  Heat ;  the 
Confequence  was,  that  large  Clufteis  of  Grapes  were  feen  hang¬ 
ing  on  that  Branch,  when  on  all  the  Vine  without,  expofed  to 
the  Coldnefs  of  its  native  Clime,  the  Bloffoms  had  but  juft  difap- 
peared  :  I  was  bid  to  tafte,  by  the  Gentleman,  of  his  Grapes, 
that  I  might  fee  how  far  it  was  in  the  Power  of  Art  to  aftift  Na¬ 
ture  in  her  Productions.  I  did  fo  but  found  them  far  ihort  of 
that  charming  Flavour,  which  thofe  Grapes  have,  prefented  by 
Nature's  own  Hand,  and  in  her  own  Time.  But  to  put  an 
End  to  this  Digreilion ;  pray,  what  other  Ufes  are  made  of 
thefe  Inftruments  ? 

Cleon.  They  are  of  excellent  Ufe  in  philofophical  Chemiftry; 
in  difcovering  the  feveral  Degrees  of  Heat  which  arife  upon  the 
Mixtures  of  different  Kinds  of  Fluids,  and  Fermentations,  con- 
fequent  thereupon  ;  they  will  difcover  great  Degrees  of  Heat, 
where  otherwife  none  at  all  would  be  fufpeCted.  Thus,  for 
Inftance,  a  little  Oil  of  Vitrol,  poured  into  a  Tumbler  of  Wa¬ 
ter,  fhews,  by  the  thermometer  placed  in  it,  a  confiderable  De¬ 
gree  of  Heat  occafioned  thereby,  when  no  Commotion  of  the 
compound  Fluid  appears  to  the  naked  Eye.  The  thennometer  is 
likewifeof  great  Ufe  in  Sand-heats,  frequently  made  Ufe  of  for 
Digeftions,  Solutions,  Concoctions,  OV.  for  regulating  the  re- 
quifite  Degrees  of  Heat  therein ;  they  might,  likewife,  be  ap¬ 
plied  to  Papin's  Digefter ,  which  cannot  be  looked  upon  as  per¬ 
fect  without  it ;  but,  with  it,  may  be  made  to  anfwer  many 
more  curious,  and  important  Purpofes  than  hitherto  it  has 
done. 

Eupbrof.  I  fee  in  one  Frame  you  have  two  thermometer s, 
which  you  call  the  Standard- thermometers  of  Newton  and  Faren- 

hat ; 
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heit ;  pray,  how  do  they  differ  from  each  other,  and  why  have 
you  of  both  Sorts?  For  I  obferve  one  is  filled  with  Oil,  and  the 
other  with  Mercury,  and  their  Divifions  are  different  one  from 
the  other.* 

Cleon ,  I  will  explain  to  you  the  Nature  of  the  firft,  viz.  Sir 
Ifaac  Newton's,  which  is  the  original  Standard  of  all  others,  and 
then  you  will  the  better  fee  the  Difference  between  that  and  the 
other.  Sir  Ifaac ,  in  this,  as  in  all  other  Cafes,  had  a  fingular 
Method  of  compleating  his  Delign  ;  he  contrived  to  fill  his  Tube 
with  Oil  in  fuch  a  Manner  as  to  be  certain  of  its  Bulk  to 
Part  of  the  Whole,  and  the  Divifions,  or  Numbers  which  you  fee 
on  the  Left-hand  Side,  exprefs  the  Expanfion,  or  increafed  Bulk 
of  the  Oil  in  thofe  Thoufandths  Parts  ;  thus  for  Inftance,  he  di¬ 
vides  that  Bulk  of  Oil,  which  it  has  when  Water  begins  to 
freeze,  into  juft  1000  equal  Parts,  as  you  fee  marked  againft 
that  Number  in  the  Scale  ;  after  this,  any  Degree  of  Heat  ex¬ 
pands  it  {till  more  which  are  meafured  and  expreffed  by  the 
other  Numbers  of  the  Scale  above,  till  at  laft  you  come  to  the 
Degree  of  Boiling-water,  which  expands  the  Bulk  of  the  Oil  ter 
1074  of  thofe  Parts  ;  all  -which,  I  prefume,  you  apprehend  very 
eafily,  from  a  bare  View  of  the  Inftrument. 

Enphrof  Ido,  very  well ;  but,  what  are  thofe  Numbers  I 
obferve  on  the  Right-hand  Side  of  the  Tube  ;  having  a  Cvpher* 
or  o  placed  at  the  Boiling-water,  and  increafing  upwards,  and 
downwards,  by  the  Intervals  of  6  Divifions  ? 

Cleon.  By  thefe,  Sir  Ifaac  expreffed  the  comparative  Degrees, 
or  rather  Differences  of  Heat,  for  any  given  Quantities  of  its 
Bulk..  Thus  6  Degrees  of  Heat  above  that  of  Boiling- water, 
expand  the  Oil  13  Parts  of  1000,  or  raife  it  to  the  Number  of 
1013,  and  fo  on  all  the  Way  up  the  Scale  ;  likewife,  the  fame 
Difference  of  6  Degrees  below  the  Point  of  freezing  contradfs 
the  Bulk  of  the  Oil,  or  makes  it  ftand  only  at  987  in  the 
Scale. 

Euphrof  This  I  likewife  clearly  apprehend.  But  how  comes 
Farenheit" s  Thermometer  to  be  reckoned  a  fecond  Standard  ? 

Cleon .  After  mercurial  Thermometers  were  found  to  be  beft, 
it  was  thought  proper  to  have  one  of  this  Kind  made  from  the 
Newtonian  Standard,  and  that  of  Farenheit' s  being  moft  in  com¬ 
mon  Ufe,  it  was  pitched  upon  for  this  Purpofe,  as  it  were,  by 

the 
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the  general  Confent  of  the  Public,  tho’  the  Divifions  upon  it 
are  entirely  arbitrary,  and  not  the  heft,  by  much,  that  might 
Rave  been  chofe  for  this  Purpofe  ;  but  it  is  in  vain  to  oppofe  any 
Thing  that  is  eft abl idled  by  a  general  Ufe,  or  Guftom,  tho’  in 
itfelf  ever  fo  inartificial,  or  abfurd. 

Euphrof  Then  Philofophy  itfelf  is  fubje£fc  to  the  fame  Tn- 
•conveniencies,  as  many  other  Sciences,  and  Profeftions  ;  and  if 
Philofophy  cannot  mend  the  World,  and  reduce  Mankind  to 
Reafon,  I  know  not  what  will  ;  according  to  the  Proverb 
■There  is  no  general  Rule  without  an  Exception .  I  fuppofe  every  Bo¬ 
dy  will  not  blindly  follow  Earenheit  in  the  Divifion  of  their  Ther¬ 
mometer  Scale. 

Cleon.  They  do  not ;  for  feveral  Societies  and  great  Philofo- 
:phers  have  chofe  other  Methods  ;  of  which  the  late  Dr.  George 
■Martin  has  given  an  Account  of  a  great  Number,  in  his  Treatife 
on  this  Subject ;  but  frill,  thofe  who  are  curious,  and  would 
communicate  their  Obfervations  to  the  Public,  are  neceffitated  to 
haveRecourfe  to  the  above-mentioned  Scale.  And  thus  much 

r 

'may  fuftice,  for  the  prefer. t,  for  the  Nature  and  Ufe  of  Simple 
” Thermometers .  1  -  ‘ 

}  Euphrof.  By  this  you  imply,  there  are  Compound  'Thermome¬ 
ter  s'y  as  well  as  Barometers. 

Cleon.  There  are  fuch,  and  made  of  the  fame  Materials  too, 
nearly,  viz.  Quick-filver  and  Spirit  put  together  in  an  invert¬ 
ed  Tube  ;  by  which  Means  the  Scale  of  Motion  in  the  Quicks 
filver  is  enlarged,  and  therefore,  the  Bore  of  the  Tube  is  not 
required  to  be  fo  very  fmall ;  hence,  Obfervations  are  more  eafi- 
ly  made  by  the  Compound  than  by  the  Simple  Thermometer  „ 

Euphrof.  This,  one  would  think,  muff:  be  a  confiderable 
Improvement  of  this  Inftrument ;  I  fhall  be  obliged  to  you,  if  you 
would  explain  the  Reafon  of  its  Operation  more  plainly  than  I 
yet  apprehend  it. 

Cleon.  This  I  fhall  do,  by  prefenting  you  with  a  View  of 
'the  Inftrument  in  two  different  Forms.  Inthefirff,  the  Tube 
is  bent  but  once,  and  in  the  other,  twice;  as  you  fee  by 
the  Specimens  I  here  prefent  you.  You  obferve,  one  Part  of 
the  Tube  is  large,  and  filled  with  Spirits,  and  the  fmaller  and 
longer  Part  contains  Quick- filver.  The  larger  Part,  which 
holds  the  Spirit,  is  fomctimes  of  a  globular,  and  fometimes  of  a 

Z  z  cylin- 
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cylindric  Form  ;  which  latter  is  moft  convenient,  becaufe  far 
that,  the  Heat  can  more  immediately  afFtdl,  and  dilate  the  Spirit; 
and  becaufe  the  Spirit,  with  the  fame  Degree  of  Heat,  will  be 
expanded  much  more  readily  than  Mercury,  and  may  be  more 
conveniently  contained  in  a  much  larger  Quantity,  it  will,  as  I 
faid  before,  by  its  Expanfion,  caufe  a  greater  Motion  of  the  Quick- 
filver,  and  therefore,  admit  of  a  larger  and  more  convenient  Scale. 
The  fame  Thing  may  be  faid  for  the  other,  in  the  fecond  Form  ; 
but  the  noble  Author  of  this  Invention  had  another  Point  in  view, 
which  was,  to  flievv  the  Meafuie  of  the  greatefl  Heat  and  Cold 
that  fhouid  happen  in  the  Courfe  of  the  Year,  by  the  peculiar 
Conflrudtion  and  Mechanifm  of  thefe  Inflruments. 

Eaphrof,  I  believe  what  you  no-w  mean  relates  to  the  Bulb, 
which  I  fee  on  the  Top  of  the  Tube  of  the  firit  Form,  in  which 
I  obferve  a  (mail  Quantity  of  a  Fluid,  and  a  very  fine  Piece  of 
Glafs  handing  up  in  the  Middle  of  it,  and  inclining,  towards  the 
Top,  to  one  Side  of  the  Bulb  ;  but  what  the  life  and  Intent  of 
all  this  is,  I  am  not  able  to  conceive. 

Cleon.  In  this  very  Part,  as  you  rightly  obferve,  confifls  the 
critical  Ufe  of  this  Inflrument.  That  fine  Piece  of  Glafs,  as  you 
call  it,  is  only  a  very  fine,  capillary  Tube,  which  the  Upper-end  of 
the  long  Tube  is  drawn  into  by  the  Ait  of  the  Glafs-man  ;  over 
this  fine  Part,  he  has  dextroufiy  fixed  that  hollow,  glafs  Bulb, 
with  which  the  T ubc,  by  Means  of  the  fine,  capillary  Part,  com¬ 
municates ;  for  that,  you  muft  know,  (mail  as  it  is,  is  hollow 
throughout. 

Eupbrof.  Well ;  that  is  more  than  I  fhouid  have  miflrulled  ; 
I  can  fee  no  Hollowmefs  in  it ;  but  fuppofing  that,  w'hat  is  the 
Ufe  of  the  Fluid,  that  I  fee  in  the  Bulb,  and  in  the  Tube  be¬ 
low  it  ? 

Cleon .  You  will  unde:  (land,  my  Euphrofyne^  that  after  the 
proper  Quantity  of  Spirit  and  Quick-filver  is  put  into  the  Body 
of  the  1  ube,  then  the  remaining  Space  above  the  Quick- 
filver  is  filled  with  a  fmall  Quantity  of  the  fame  Spirit ;  then 
the  Tube  being  drawn  out,  on  the  Top,  to  a  capillary  Form, 
and  the  Bulb  fixed  over  it,  it  mull  follow,  that  when  the 
Quick-filver  rifes  in  the  Tube,  by  the  Expanfion  of  the  large 
Body  of  Spirit,  then  that  Spirit  above  the  Quick-filver  in 
the  Tube  will  necefTarily  be  driven  thro’  the  fine,  capillary 

Part,. 
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Part,  into  the  Bulb,  and  falling  to  the  Bottom  cannot  pof- 
flbly  return;  therefore,  a  Vacancy  will  be  left  between  the 
Quick-filver  and  the  Spirit  above  it  in  the  T ube  ;  and  this  will 
be  greater  in  Proportion,  as  the  Quick-filver  has  rifen  higher  in 
the  T ube,  and  therefore,  fince  the  greatefl  Degree  of  Heat  will 
caufe  the  greatefl  Vacancy,  between  the  Quick-filver  and  Spi¬ 
rit,  it  will  plainly  fhew  the  high  eft  Elevation  of  die  Quick-filver 
that  has  happened  during  the  Abfence  of  the  Obferver. 

Euphrof.  Can  you  explain  this  to  me  by  an  Example  ? 

Chon,  Yes ;  I  have  provided  two  'Thermometers  for  that  Fur- 
pofe  ;  the  fir  ft  of  which,  you  fee,  in  this  Frame,  with  two 
Scales,  £  F  G  II,  one  large,  and  the  other  final] ;  the  firft 
meafures  the  Rife  of  the  Quick-filver  at  D,  by  the  Expanfion 
of  the  Spirits,  in  the  Part  B  :  The  Second,  G  H,  meafures  the 
Vacancy  in  the  T ube  above  between  the  Bulb  and  the  Spirit,  by 
which,  at  any  Time,  it  may  be  known  how  high  the  Quick-filver 
has  rifen  in  the  Tube,  fince  it  was  rectified  for  Obfervation. 

Euphrof.  What  do  you  mean  by  rectifying  this  Thermometer  ? 

Cleon .  I  will  fhew  you  by  Experiment  what  I  mean.  * - • 

You  fee  here  a  Spirit-lamp,  the  Flame  of  which  I  bring  near  to 
the  Spirit  at  B,  which,  being  expanded  by  the  Heat,  will  raife 
the  Quick  -filver  towards  the  upper  Part  of  the  Tube,  which 
will  drive  the  Spirit  there,  thro"  the  capillary  Part,  into  the  Bulb 

at  C. - Then  you  obferve,  that  I  hold  the  Inflrument 

very  much  inclined,  fo  that  the  Spirit  may  always  cover  the  ca¬ 
pillary  End.  — * - Then  I  remove  the  Lamp,  and  let  the 

Tube  remain  in  that  Pofition,  ’till  the  Spirit,  at  B,  cools,  or 
gets  to  be  of  the  common  Temperature  of  the  Air;  then  will 
the  Quick-filver  fubfide,  and  the  Spirit,  from  the  Bulb  C,  fill 
all  the  upper  Part  of  the  T ube  above. 

Euphrof.  This  1  fee  is  the  Cafe ;  an<i  what  am  I  to  learn  from 
hence  ? 

'  Cleon .  You  obferve,  the  prefen t  Temperature  of  the  Air  is 
fuch,  as  makes  the  Qiiick-filves  fland  at  60  Degrees  ;  fuppofe 
you  obferve  it  no  more  ’till  To-morrow  at  this  Time,  and  then 
you  fee  the  Spirit  at  the  Top  flaml  19  Divifions  below  the  Bulb 
m  the  Scale,  G  PI ;  that  will  fhew,  that  fo  many  Divifions  is  to 
be  added  to  the  Height  of  the  Quick-filver  where  you  then  fee  it, 
and  that  will  give  the  greatefl  Height  (viz.  89th  Divifion)  to 
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which  it  hasrifen  in  the  mean  Time;  and  thus  you  may  proceed, 
by  refitting  the  Inftrument  for  any  other  Time.  One  Thing 
you  may  obferve,  and  that  is,  that  the  Spirit  above  the  Quick- 
filver  will  be  expanded  by  Heat,  and  therefore,  occafion  a  fmall 
Degree  of  Irregularity  in  this  Inftrument.  But  as  it  amounts 
to  no  more  than  about  a  6th  Part  in  a  Rife  of  Ten,  it  will  not  be 
worth  regarding  in  common  Ufe. 

Euphrof.  1  underftand  the  Defign  of  this  Inftrument  perfect¬ 
ly  well:  But,  what  is  this  other  crooked  Inftrument  in  the 
Frame,  which  feems  of  a  more  complicated  Structure  than  the 
Former. 

Cleon.-  There  is  not  much  Difference,  if  you  will  obferve  ; 
it  confifts  only  in  this,  that  the  Ball  A,  in  the  Former,  was  in  a 
vertical  Pofition,  and  the  Cylinder,  B,  pointed  upwards;  where¬ 
as,  in  the  Latter,  the  Ball,  A,  is  in  a  horizontal  Pofition,  and 
the  Part  Bis  turned  downwards. 

Euphrof.  The  Rationale  of  this  Contrivance,  I  prefume,  I 
fhall  underhand  when  you  have  explained  it. 

Cleon.  You  will,  very  eafily;  having  firft  obferved,  that  there 
is  a  Communication  between  the  Cylinder,  B,  the  Ball,  A,  and 
the  Syphon  of  the  Thermometer ;  fo  that,  when  the  Thermometer  is. 
filled  with  Quick-fiiver,  and  Part  of  the  Ball,  A,  the  Spirit  from 
B  fills  the  other  Pant,  and  in  this  Cafe,  it  will  be  fixed  in  an  up¬ 
right  Pofition  for  Obfervation  ;  then  it  will  follow,  that,  if  the 
Weather  becomes  colder,  the  Spirit,  in  B,  will  be  contracted, 
and  more  of  the  Quick-filver  will  diftil  from  the  Thermometer  into 
the  Ball,  A;  after  which,  when  the  Weather  becomes  warmer, 
the  Spirit,  in  B,  will  expand,  and  caufe  the  Quick-filver,  of 
Courfe,  to  retreat  from  the  Ball,  A,  in  the  fhorter  Leg,  to 
D  ;  the  Difiance  of  which  is  meafured  in  thefhort  Scale,  G  H, 
which  Number  of  Divifions  there  is  to  be  fubtrafifed  from  that 
Number  at  which  the  Mercury  ftands,  at  I,  in  the  longer  Leg. 
Thus,  for  Infiance,  fuppofe  that  the  Quick-filver,  at  D,  be 
17  Degrees  below  the  Center  of  the  Ball,  A.  and  that  the  Mer¬ 
cury,  m  the  longer  Leg,  at  I,  fiands  againft  75,  then  from  75 
you  dedudt  17,  and  there  will  remain  58,  to  which  the  Quick- 
filver  has  fubfkled  with  the  greateft  Degree  of  Cold  that  has 
happened  fince  the  Inftrument  was  fitted  for  Uje  :  And  thus,  by 
filling  the  Ihortcr  Leg  with  Quick-filver,  from  the  Ball  A% 

which 


and  Lad y’s  Philosophy.  3  r  t 

which  is  done  by  reclining  the  Inftrument  ’till  the  Mercury  in 
the  Ball,  A,  lies  over  the  Orifice  of  the  Tube,  then  the  Spirit, 
in  B,  being  a  little  heated,  will  drive  it  into  the  Tube  by  De¬ 
grees,  ’till  it  is  filled  to  the  Top,  and  united  with  that  in  the 
Ball;  in  this  Pofition  it  mull  remain  ’till  the  Spirits  become  cold, 
and  then  it  is  fitted  again  for  Obfervation ;  and  if,  in  the  Begin¬ 
ning  of  the  Winter,  it  be  in  this  Manner  prepared,  it  will  fhew 
the  greatefi:  Degree  of  Cold  that  has  happened  during  the  whole 
Winter,  by  the  greatefi:  Length  of  Spirit  in  the  fhorter  Leg, 
meafured  in  the  Scale  G  H.  There  are  feveral  other  minute 
Particulars  relating  to  this  Infiirument ;  which,  if  you  chufe  to 
be  farther  fatisfied  about,  xyou  may,  at  your  Leifure,  confult 
the  38th  Number  of  the  Pbilojophical  TranfaSllons^  Vol.  I.  Part  I. 
for  the  Year  1757. 


DIALOGUE  X. 

Of  the  Nature  and  Ufe  of  Hygrometers. 


Euphrofyne. 

BESIDES  the  Barometer  and  Thermometer ,  you  mentioned 
another  Inftrument  ufed  in  philoiophical  Enquiries,  which 
you  called  an  Hygrometer ;  pray,  is  it  of  Adoment  enough  to 
require  any  of  your  Time  in  the  Defcription  thereof? 

Cleon.  It  is  not  to  be  expected,  that  every  Thing  fhould  be 
of  equal  Ufe  and  Concernment ;  and  fince  thefe  Inftruments  are 
defigned  to  fhew  the  Moifture  and  Drynefs  of  the  Air,  they  can¬ 
not  be  fuppofed  unworthy  the  Qbfervations  either  of  a  Philofo- 
pher,  or  a  prudent  Man  ;  for  we  find,  by  Experience,  that  moft 
Things  are  affedted  by  the  Moifture  and  Drynefs  of  the  Air,  and 
particularly  the  Animal  CEconomy,  the  Caufes  of  the  minuteft 
Variations  in  which  it  is  of  the  utmoflConfequence  to  explore  5  as 
a  dry  Air,  whether  hot  or  cold,  is  always  healthy,  fo  a  moift,  or 
damp  Air,  is  well  known  to  be  productive  of  many  Diforders  to 
Mankind,  as  Colds,  Rheumatifms,  Pains  in  the  Joints,  and 
many  other  dangerous  Difeafes ;  an  Index,  therefore,  to  fhew, 
conftantly,  the  different  State  of  the  Air,  in  a  Room  wfierq 
We  ufually  fit,  mufi  be  confidered  as  one  Thing  neceffary  to¬ 
wards 
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wards  the  Prefervation  of  our  Health ;  and  we  cannot  be  too  well 
prepared  againff  the  Attacks  of  fo  great  a  Number  of  Difor- 
ders  that  we  are  liable  to  from  every  Quarter. 

Euphrof  What  are  the  Forms  of  thofe  Kinds  of  Inffru- 
ments,  and  which  would  you  recommend  as  the  bell  ? 

Cleon.  Many  are  the  Contrivances,  and  the  different  Forms 
of  thofe  Infir uments,  which  the  Ingenuity  of  Men  have  con¬ 
trived,  and  alfo,  the  Materials  of  which  they  have  been  made, 
which  depend,  in  general,  upon  three  different  Principles,  viz. 
jfirff,  the  Expanfion,  or  Contraction  of  Bodies,  by  Moiffure 
and  Drynefs;  fecondly,  the  Increafe,  or  Decreafe  of  Weight, 
from  the  fame  Caufes  ;  thirdly,  the  different  Motions  of  the 
fame  Body  occafioned  by  thofe  different  Qualities  of  the  Air. 

Euphrof.  Will  you  be  fo  good,  as  to  illuflrate  thefe  Things, 
Cleonicus ,  by  Examples  ? 

Cleon.  Every  Plank,  or  Board  becomes  an  Hygrometer ,  by 
expanding  or  contrail] ng  with  Moiffure  and  Drynefs;  which 
you  fee  very  often  in  the  Pannels  of  the  Wainfcot,  the  Doors  of 
the  Room,  fcfc.  are  found  narrower  and  wider,  as  the  Air  is 
more  or  lefs  dry  ;  particularly  in  Fir,  the  moifl  Particles 
of  Air  infinuating  into  the  Pores  of  this  Wood  will  caufe 
a  confiderable  Increafe  of  its  Dimenfions,  laterally  or  Side¬ 
ways;  and  therefore,  if  feveral  Pieces  of  a  Deal-board  were 
fawn  off  a-crofs  the  Grain,  of  about  an  Inch  wide,  and  then 
glewed  together  by  their  Ends,  they  would,  by  this  Means, 
make  a  very  convenient  Hygrometer  ;  as  the  Difference  would, 
by  this  Means,  become  very  different,  and  eafily  variable,  by 
Moiffure  and  Drynefs  •;  and  fuch  a  compound,  lignous  Hygro¬ 
meter  might,  in  many  Cafes,  anfwer  very  good  Purpofes. 

Euphrof.  This  is  a  very  natural,  and  curious  Contrivance  ; 
and,  pray,  what  Forms  arife  from  your  fecond  Principle,  the 
Increafe  of  W eight  ? 

Cleon.  You  will  eafily  apprehend,  that  any  Body,  of  a  fpungy 
Subflancc,  will  naturally  attradl  and  imbibe  the  moift  Particles 
of  the  Air,  and  thereby,  of  Courfe,  become  heavier.  Hence, 
then,  if  a  fine  Balance,  or  Stilyard  be  provided  with  a  large 
Piece  of  Spunge,  hanging  at  one  End,  and  equipoized  at  the 
other,  in  a  Middle  State  of  the  Air  ;  and  then  if  the  Slyte,  or 
Cock  of  the  Balance,  be  made  to  move  over  a  graduated  Circle, 
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as  the  Spunge  became  heavier,  or  lighter,  by  Moiflure  and 
Drynefs,  it  will  be  {hewn  by  the  Degrees,  on  one  Side  or  the 
other  of  that  middle  Point ;  and  to  keep  this  Equipoize,  in  dif¬ 
ferent  Weights  of  the  Air,  a  fine  Chain  is  ufually  fixed  to  the 
Bottom  of  the  Balance,  Part  of  which  is  fupported  by  a  Stand 
for  that  Purpofe  ;  and  as  the  Scale,  or  Beam  of  the  Stilyard  riles 
higher  or  lower,  fo  the  greater  or  Idler  Quantity  of  this  Chain 
will  conftantly  preferve  the  variable  Equilibrium.  But  in  ma¬ 
king  Hygrometers  of  this  Kind,  the  Piece  of  Spunge  fhould  be 
firfl  prepared  by  dipping  it  in  a  Solution  of  Salt  of  Tartar,  Sal 
Armoniac ,  and  then  dried  again  ;  for  by  this  Means,  the 
Spunge  becomes  impregnated  with  Saits,  which  attracl  more 
readily  a.  larger  Quantity  of  Moiflure  in  the  Air;  alio  thofe 
fpungy  Bodies  Ihould  be  very  thin,  in  order  to  have  as  mucli 
Surface  expofed  to  the  Air  as  pofiible,  by  which  Means,  the  Va¬ 
riation  wiil  be  the  more  eafily  difpovered. 

Euphrof  And  what  Sor t  of  Hygrometers  are  derived  from  your 
third  Principle  ? 

Cleon .  Any  Thing  that  is  naturally  of  a  fpiral,  or  twilled- 
Form  ;  particularly  the  Beard  of  a  wild  Oat,  and  that  of  fome 
other  Ve  getables  ;  for  the  Moiflure  of  the  Air  infinuating  intq 
the  Pores,  or  between  the  Parts  of  thofe  Bodies,  expands  them, 
lelfens  their  natural  Elaflicity,  and  caufes  them  to  unbend,  or 
gradually  to  become  un twilled  ;  as  on  the  Contrary,  when  from 
a  mo  ill  State  in  the  Air  it  becomes  dry,  thofe  Particles  by  De¬ 
grees  are  exhaled,  and  the  Beard  returns  again,  by  Degrees,  to 
its  original,  twilled  Form;  and  therefore,  if  the  Beard  of  a  wild 
Oat  be  placed  in  a  Perpendicular,  and  a  fine  Index  placed  cn 
the  Top  of  it,  over  a  final!  Circle,  divided  into  Degrees,  it  will 
naturally  £hew  the  Moilture,  and  Drinefsof  the  Air,  by  its  Mo¬ 
tion  backward  or  forward  over  the  feveral  Parts  or  Divifions 
thereof.  And  thefe,  I  think,  are  the  principal  Kinds  of  Hy¬ 
grometer  s9  which  have  been  hitherto  invented.  I  am  not,  in¬ 
deed,  provided  with  one  of  every  Sort,  to  Ihew  you  ;  but  have 
a  Print  of  them,  which  will  communicate  the  Ideas  of  their 
Ccnllruftion  and  Ufe  as  perfectly  as  the  Inftruments  themfelves. 

Euphrof.  I  apprehend  the  Nature  and  Defign  of  them-  all 
very  well,  from  the  Prints  ;  but  you  have  not  yet  told  me  which 
Form  or  Conftru&ion  you  think  the  bell  of  all  others. 

Cleon » 
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Cleon .  It  is  difficult  to  fay  which  is  the  bell,  fome  having  an 
Advantage  in  one  Refpedl,  and  fome  in  another ;  but  that  which 
is  moil  convenient  for  general  Ufe,  and  yet  very  exadl  at  the 
fame  Time,  is  what  makes  the  third  Part  of  the  triple  Weather- 
glafs.  This  conhfls  of  a  long,  twilled  Cord,  which  you  fee 
ftrained  over  the  Frame  of  this  Barometer  in  a  horizontal  Por¬ 
tion.  '•  "i0  1 ' 

Euphrof.  Tdo  not  clearly  fee  how  this  Cord  operates  as  an 
Hygrometer.  I  eafily  apprehend,  that  it  muft  be  alternately 
flacker  or  tighter,  as  the  Weather  is  dry  or  .mold;  but,  how  is 
that  Index,  which  I  fee  on  the  upper  Part  of  the  Plate,  moved 
backward  and  forward  over  the  Semi -circle,  by  that  Means  ? 

Cleon.  For  thisPurpofe,  there  is  a  little  Wheel  and  Axle 
placed  in  the  back  Part  of  the  Frame,  which  is  very  freely  move¬ 
able.  About  this  Wheel,  the  fine  Piece  of  Silk-firing,  which 
you  fee  hang  from  the  Middle  of  the  Cord,  is  put  with  a  fmall 
Weight  hanging  at  the  End  ;  fo  that,  when  the  Cord  relaxes  or 
contracts,  the  Middle  Part  will  defcend  andafcend,  thro’  a  fmall 
Space;  and  confequently,  by  the  String,  the  Wheel  will  be 
moved  a  little  one-W ay  and  the  other.  The  End  of  the  Axle 
of  this  Wheel  comes  to  the  Out-fide  of  the  Plate,  thro’  the 
Center  of  the  Semi-circle ;  on  this  the  Index  is  fcrewcd,  and,  as 
the  Wheel  and  its  Axle  move  by  the  String  from  the  Cord,  the 
Index,  of  Courfe,  mufl  be  carried  from  one  Part  of  the  Semi¬ 
circle  to  the  other. 

'  Euphrof.  Y ou  have  convinced  me  to  my  Satisfaction.  I  eafi¬ 
ly  fee,  that  when  the  Cord  relaxes,  by  the  Drin  of  the  Air, 
it  muft  defcend  a  little  in  the  Middle  Part,  the  SiL*.  firing  there, 
by  its  Weight,  will  carry  the  Wheel  a  fmall  Matter  round,  and 
move  the  Index  over  the  Right-hand  Quarter  of  the  Semi-circle, 
fhewing  the  feveral  Degrees  of  Drinefs  in  the  Air;  but  when 
the  Air  is  moift,  the  String  will  fwell,  contract,  and  rife  again 
in  the  Middle-part,  and  carry  the  Index  back  to  the  other  Part 
of  the  Semi-circle  on  the  Left-hand,  and  there  point  out  the 
particular  Degree  of  Moiflure. 

Cleon.  Your  Ideas  are  very  jufl ;  and  I  have  only  one  Thing 
more  to  obferve,  in  regard  to  this  Hygrometer ,  that  as  it  is  the 
moil  fimple  in  its  Structure,  fo  it  is  themofl  accurate  for  Ufe, 
and  the  leaf!  expenfive  in  the  Form. 


Euphrof 
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Euphrof  I  obferve  your  main  Drift  in  every  Thing  is  the 
greatefl  Accuracy,  joined  with  the  leaft  Expence,  in  the  Struc¬ 
ture  of  Machines  for  philofophical  Purpofes  ;  and  if  one  of  this 
Sort  will  do  fo  very  well,  it  muft  certainly  render  this  Weather- 
glafs  (for  indicating  at  once  all  the  different  and  important 
Qualities  of  the  Air)  a  very  ufeful  Contrivance.  Having  de¬ 
tained  you,  I  think,  long  enough  on  this  Sort  of  Inftrument,  I 
fhall  be  glad  of  an  Opportunity,  when  you  are  next  at  Lei- 
fure,  to  have  your  Inffrudfions  concerning  the  Nature  and  Ufe 
of  that  very  celebrated  Machine,  the  Air-Pump,  which  I  have 
heard  fo  much  Talk  of,  but  have  neyer  yet  feen  any  Experi¬ 
ment  made  with  it. 

Cleon.  Our  next  Converfation,  my  Euphrcfyne ,  will  be  on 
that  Subject ;  and  nothing  which  the  Field  of  Philofophy  affords 
can  more  highly  gratify  your  Curioiity,  or  improve  your  Under- 
ffanding,  than  Experiments  made  therewith.  As  we  have  now 
furveyed  the  Nature  and  principal  Properties  of  the  vaft  furround- 
ing  Atmofphere,  and  alfo  of  many  different  Species  of  Meteors 
generated  therein,  I  think,  it  will  be  proper  for  you  to  conclude 
this  Speculation  at  prefent,  by  reading  the  poetical  Defcription 
of  this  Subje<ff,  by  the  Author  of  the  Poem,  called,  Univerfal 
Beauty ,  which  I  fhall  leave  with  you  for  that  Purpofe. 

TVhile  Ocean  thus  the  latent  Store  bequeaths  % 

Above ,  its  humid  Exhalation  breaths ; 

Its  Bofom  pants  beneath  the  vigorous  Heat , 

And  eager  Beams  th’  expanding  Surface  beat ; 

Infnuating ,  form  the  lucid  Cell, 

To  Bladders  the  circumfluous  Moiflure  fwell j 
Th’  inflated  Vapours  fpurn  the  nether  Tide^ 

And  enounted  on  the  weightier  AEther  ride  5 
As  thd  in  Scorn  of  gravitating  Pow’r, 

Sublime ,  the  cloudy  Congregations  tour  ; 

O’er  torrid  Climes ,  collect  their  fable  Train , 

And  form  Umbrellas  for  the  panting  Swain  ; 

Or  figur’d  wanton  in  romantic  Mouldy 
Careering  Knights ,  and  airy  Ramparts  hold  ; 

( Imblaz’ning  Beams  the  flitting  Champions  gild% 

And  various ,  paint  the  vifionary  Field ;) 
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Sudden  the  loofe,  inchanted  Squadrons  fly. 

And  fweep  Delufion from  the  word’ ring  Eye  ^ 

‘ Thence ,  on  the  floating  Atmfphere  they  fail. 

And  fleer  precarious  with  the  varying  Gale  j 
Or  hov’ring,.  with  fufpended  Wing  delay. 

And  in  Difdain  the  kindred  Flood  furvey. 

When  lo  !  tld  a  filling  /Ether  checks  their  Pride , 
Comprejjing  chilly  the  vain  dilated  Fide ; 

Fheir  f  Wring  Ejjence  to  its  Center  /brinks , 

And  a  cold  Nuptial  their  Coherence  links. 

With  artful  Pouch ,  the  curious  Meteor  forms  j 
Parent,  prolific  of falubrious  Storms , 

(■When  from  on  high  the  rapid  Fempefi’ s  hurl’d , 
Enliv’ n  'vng  as  a  Sneeze  to  Man  s  inferior  World./ 
v Fhe  frigid  Chymifl  culls  the  minral  Store , 

Fhe  glo/Jy  Sphcerules  of  metallic  Ore  ; 

Sublimes-  with  Nitre  and fulphurcous  Foamy 
And  hoards  Contagion  in  Heav’n’s  ample  Dome  £ 
Where  Nature’s  Magazine  fermenting  lies , 

Fill  the  bright  Ray  athwart  the  Welkin  flies. 

High  Rage  the  / mall  Incendiary  infpires , 

Whofe  kindling  Fouch  the  dread  Artillery  fres  ; 
§uick,  with  Ejfufion  wide,  the  Lightnings  glare  3. 
Difploding  Bolts ,  the  cloudy  Entrails  tear  ; 

Fhe  cleanfmg  Flames  fweep  thro ’  th *  etherial  Room 9, 
And  fvift ,  the  grofs  infeFlicus  Steam  conjume , 

Our  vital  Element  the  Blaze  refines , 

While  Man ,  ingrateful ,  his  Health  repines 
With  various  Skilf  the  chilling  Artifl  works. 
And  Operator  chief,  et/ry  Meteor  lurks  j 
0/7,  vjhgre  the  Zenith’s  lofty  - Realms  extend , 

Her  Mfits ,  conglobing ,  their  Weight  defend. 

With  Judden  Nitre  captivates  the  Cloud , 

And  o'er  the  Vapour  throws  <5  whitening  Shrowd:: 
Soft ,  the  Concave,  hov’ring  Fleeces  fall, 

Wljoje  jiaky  Texture  deaths  our  fiver  Ball. 

Or  when  doe  Show’ r  for  fakes  the  fable  Skies ; 

Hap’ly ,  Cold  in  Secret  AmbuJ/o  lies,. 
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Couching,  awaits  in  fomi  inferior  Space, 

And  chills  the  Tenipefl  with  a  quick  embrace  ; 

The  chryjhil  Pellets  .at  the  Pouch  congeal , 

And from  the  Ground  rebounds  the  murmiring  HAL 
Or  confant^  where  this  Artificer  dwells.. 

And  algid,  from  his  Heights  the  Mijt  repels; 

TP  Almighty  Alchymist  his  Limbeck  rears , 

His  Lordly  Taurus,  or  his  Alpine  Peers  ; 

Su (pending  Fogs  around  the  Summit  fpread , 

And  gloomy  Columns  crown  each  haughty  Head. , 
Obflrubfed,  d  reneh  the  confipating  Hell , 

And  foaking,  thro '  the  porous  Grit  diflil  ; 

Collecting  from  a  thoufand  thou  fund  Cells 
The  fubterransous  Flood  impatient  fvvel Is  ; 

JVhence  i  flu  in  2;  Torrents  burft  the  Mountain  s  'Side , 

And  hence  impetuous  pour  their  headlong  Tide. 


D  I  A  L  OGUE  XL 

Of  the  Invention  and  Construction  of  the 

Air-Pump. 

Euphrofyne. 

THE  prefent  Hour,  I  fee,  is  deflined  for  my  Information  in 
a  Part  of  Knowledge  that  I  have  as  yet  few  or  no  Ideas  of. 
— — -  This  Machine,  I  prefume,  is  what  you  call  the  Air- 
Pump  \  it -appears  to  he  of  a  curious  Form  and  Make;  and  I 
fhall  be  highly  pleas’d  with  a  fhort  Account  of  the  original,  or 
firfr  Invention  of  it.  Can  you  tell  any  thing  of  that  Matter, 
Gleonicus.? 

■  Cleon .  The  Inventor  of  this  famous  Machine  was  Otto  Gue¬ 
ricke,  a  Conful  of-  Magdeburg,  who,  fome  time  before  the  Year 
1654,  firfl  contrived  and  brought  it  intoUfe;  for  it  was  then, 
that  this  ingenious  Gentleman,  being  employed  in  a  public  Ne¬ 
gotiation  at  PMtiJbon ,  had  an  Occafion  offered  him  of  fhewing 
his  Inllrument  to  the  Emperor,  and  fome  other  Princes  there 
prefent ;  among  whom,  the  Elebfor,  and  Archbifhop  of  Mcniz. 
were  particularly  delighted  with  the  Contrivance  of  the  Iniiru- 
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tnent,  and  the  curious  Experiments  exhibited  by  it ;  info  much 
that  he  became  very  defirous  of  having  fuch  another  Machine 
made  for  his  own  Ufe  :  But  this  could  not  eafily  be  effedted,  by 
Reafon  of  the  fhort  Stay  they  had  to  make  at  Ratifbon ,  and  for 
want  of  fkilful  Workmen.  However*  he  prevailed  with  the 
Inventor  to  part  with  his  own  Apparatus ;  and  at  his  Return* 
carried  it  home  with  him  to  TVurtzburg .  Here  it  was,  that  the 
learned  and  diligent  Jefuit,  Father  Schottus ,  being  then  Profeflbr 
of  the  Mathematics  in  that  Univerfity,  had  the  firft  Sight  of  it* 
together  with  fome  other  curious  and  learned  Perfons.  The 
Archbifhop  was  pleafed  to  give  them  an  Account  of  the  Engine  ; 
and  a  Relation  of  the  Experiments  he  had  feen  the  Inventor  per¬ 
form  at  Ratifbon.  Thefe  they  tried  over  feveral  Times  in  his 
Prefence ;  and  it  was  not  long  before  they  themfelves  alfo  made 
feveral  other  new  ones  of  the  like  Nature. 

Euphrof.  I  do  not  wonder  at  their  being  highly  delighted  with 
fuch  a  curious  Invention,  and  which,  I  fuppofe,  foon  made  a 
great  Noife  in  the  World  at  that  Time,  and  foon  reached  the 
Ears  of  moft  of  the  Virtuofi  in  Europe. 

Cleon.  Indeed  it  did  ;  principally  by  Means  of  the  large  Cor- 
refpondence  which  Schottus  held  with  learned  Men  in  moft  Parts 
of  Europe ;  but  more  efpecially  by  a  Book,  which  he  publifhed 
in  the  Tear  1657,  in  which,  and  in  an  Appendix  added  thereto, 
he  gave  a  diftindt  and  full  Account  of  this  Machine,  and  the 
Magdeburgic  Experiments,  as  he  calls  them.  After  this,  in  the 
Year  1664,  he  publifhed  another  Book,  giving  a  farther  Ac¬ 
count  of  the  Experiments  that  had  been  made  fince  the  printing 
his  Former  ;  and  laft  of  all*  in  the  Year  1672,  the  famous  In¬ 
ventor  himfelf,  Otto  Guericke ,  was  pleafed  to  give  a  moft  perfedb 
Narrative  of  his  own  Trials,  in  a  Book,  which  he  calls,  New 
.. Magdeburgic  Experiments  in  Vacuo.  Thefe  Books  all  explain  the 
original  Conftrudtion  of  this  Inftrument,  which,  it  muff  becon- 
fefled,  was  very  aukward  and  imperfexft,  in  Comparifon  of  the 
Forms  in  which  they  are  now  made  ;  for,  in  order  to  try  Experi¬ 
ments  with  them,  they  were  obliged  to  place  their  Glafies,  and 
other  Veftels  (from  which  they  would  exhauft  the  AirJ  un¬ 
der  Water,  in  order  to  prevent  the  Air  from  getting  in  a- 

gaiiio 


Euphrof 


and  Lady’s  Philosophy.  359 

Euphrof.  No  Wonder,  if  there  has  been  a  gradual  and  very 
confiderable  Improvement  in  an  Engine  of  fuch  an  extraordinary 
Nature,  and  I  imagine,  it  was  not  long  before  fome  of  our  Bri- 
^Geniufles  took  it  in  Hand;  for  I  have  often  heard  it  obferved, 
that  the  Englijh  never  fail  to  improve  upon  the  Hints  they  re¬ 
ceive  of  any  foreign  Invention  ;  and,  indeed,  I  have  heard 
fo  much  Talk  of  Boyle  s  Air-pump,  that  I  really  took  it  for  gran¬ 
ted,  he  was  the  Inventor  of  it.  I  fuppofe,  therefore,  it  was  he, 
among  our  Countrymen,  who  firft  made  any  Progrefs  in  its  Im¬ 
provement. 

Cleon .  So  far  you  are  right,  Sifter;  and  Multitudes  think  as 
you  do,  that  Mr.  Boyle  was  the  Author  of  this  Invention,  from 
its  having  been  fo  generally  called  the  Ma  china  Boy  liana ;  and' 
the  void  Space  produced  by  it,  the  Vacuum  Boylianum  :  But  thefe 
Appellations  were  rather  the  Confequence  of  his  great  Improve¬ 
ments  in  the  Fabric  of  the  Machine.  His  new  Method  of  try¬ 
ing  Experiments  with  it,  and  the  numberlefs  ufeful  Purpofes  to 
which  he  applied  them,  the  Glory  of  which  has,  in  a  Manner, 
totally  obfcured  all  that  had  been  heard  of  before  in  the  Magde - 
hurgic  Experiments.  Mr.  Boyle  himfelf  gives  a  true  Account  of 
the  Invention  of  this  Machine,  as  I  have  now  mentioned,  in  a 
Letter,  which  he  wrote  to  his  Nephew,  the  Lord- Dungarvon? 
at  Paris.  Two  Years  after  Schottus’ s  Book  was  firft  publifhed,  he 
does,  indeed,  fay,  that  he  had  fome  Thoughts  on  the  fame 
Subjedf  before  he  had  heard  of  thofe  Gentlemens  Performances 
Abroad  ;  but  that  they  had  really  anticipated  him  in  the  Inven¬ 
tion  of  the  Machine  :  But  he  obferves  to  his  Lordfhip  the  great 
Imperfections  the  Invention  then  laboured  under,  and  imployed 
two  Gentlemen,  Mr.  Gratorix  and  Mr.  Hooke ,  afterwards  Dr. 
Hooke.,  to  contrive  fome  Air-Pump ,  which  need  not,  like  that- 
Other,  be  kept  under  Water,  and  be  more  eafilv  and  generally 
applied  to  Ufe,  which  after  fome  unfuccefsful  Trials  was  at 
Length  accomplifhed. 

Euphrof.  Are  the  Air-pumps  now  in  Ufe  of  this  original 
Form  of  Mr.  Boyle’s. 

Cleon.  No;  far  enough  from  it:  His  own  Alterations  were 
not  a  few.  Dr.  Hookes  Pump  ferved  him  not  long;  another 
Form,  invented  by  Mr.  Pappin ,  pleafed  Mr.  Boyle  ftill  better, 
and  fucceffive  Changes  and  Improvements  were  made;  till  at 
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laft,  it  arrived  to  the  Perfection  which  it  received  from  the  Hands 
of  that  excellent  Operator,  the  late  Mr.  Hawkjby ,  which  is  ftill 
one  of  the  Forms  inUfe;  and  is  this  large  Engine,  which  you 
fee  in  this  upright.Frame. 

Euphrof.  An  elegant  and  noble  looking  Machine,  indeed. 
Pray,  what  may  be  the  Expence  of  it  ? 

Cleon,  This,  which  you  fee  in  this  Mahogany  Frame,  with 
this  large  Apparatus  of  Glades,  Brafs-work,  &c.  coft  30  Gui¬ 
neas. 

Euphrof,  I  do- not  think  it  dear.  Were  I  a  Man,  I  fhould 
jmich  fooner  part  with  that  Sum  of  Money  for  fuch  an  ObjeCt, 
than  hundreds  of  others,  on  which  it  is  often  expended.  In 
Truth,  I  wonder  at  nothing  more,  than  to  fee  how  free  aftd 
ready  Gentlemen  are  in  the  expenfive  Purchafes  of  trifling  Sub¬ 
jects,  and  negligent  of  thofe  of  the  greateft  Curiofity,  and  mofl 

general  Importance.  -  But,  I  obferve,  you  have  other 

Forms  of  Air-pumps  ;  three  of  which,  I  fee,  here  upon  the  Ta¬ 
ble.  Pray,  what  is  peculiar  to  each  of  them  ? 

Cleon .  Two  of  thefe  are  alfo  double  barrell’d  Air-pumps,  and 
the  other  is  a  Angle  One.  The  ftrft,  or  Iargeft,  was  made  for 
the  Conveniency  of  placing  it  upon  the  Table,  while  the  Ope¬ 
rations  are  performed  on  it.  Thefe  were  made,  at  ftrft,  by  one 
Davenport ,  and  called,  Davenport' s  Table  Air-pump.  The  Se¬ 
cond  was  contrived  to  be  of  a  portable  Form,  and  to  reduce  the 
Mechanifm  to  a  ftill  more  Ample  Structure.  This,  therefore,  is 
called,  the  pot  table  Air-pump.  The  laft  is  a  Angle  barrell’d  Air- 
pwtipi  and  is  a  Angular  Improvement  of  this  Machine  for  fuch, 
as  are  very  curious  in  pneumatical  Experiments. 

Euphrof  The  external  Appearance  of  thefe  Machines  mull: 
highly  delight  the  Eye;  but  the  Rationale  of  their  Structure  and 
Ufefulnefs.,  I  prefume,  depends  upon  a  particular  Vtew  of  their 
internal  Parts. 

Cleon.  It  is  certain,  you  cannot  know  the  Nature,  or  Ufe,  of 
an  Air-pump ,  without  being  particularly  acquainted  with  its  in¬ 
ternal  Structure  and  Parts  ;  and  I  propofe,  in  the  next  Place,  to 
analize  one  of  them,  or  take  it  to  Pieces ;  and  you  will  And,  that 
the  conftituent  Parts  arc  not  many,  and  their  Ufes  not  difficult 
to  be  underftood.  For  this  Purpofe,  I  fliall  take  in  Hand  the 
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portable  Air-pump ,  as  that  contains  no  more  Parts  than  are  ab¬ 
solutely  neceffary,  in  a  Form  where  two  Barrels  are  ufed. 

Euphrof.  •  The  Parts  of  this  Pump  are  fo  few  in  Appearance* 
that,  I  imagine  the  Diffedfion  of  it  will  not  be  either  tedious  or 
troublefome. 

Cleon .  It  will  not  in  the  leaft. - Tor  you  fee,  I  only 

take  thefe  Screw-pins  out,  and  the  Head,  or  Top  of  the  Pump* 
divides  itfelf  into  two  PaPcs,  which  fall  off ;  /hewing  the  Wheel* 
with  the  Pifterns,  on  each  Side,  which  it  moves  alternately  up 
and  down  in  the  Barrels,  when  itfelf  is  turned  round  by  the 
Winch. 

Euphrof.  This  I  plainly  perceive,  and  that  the  Ufe  of  the 
Frame  is  only  to  keep  thefe  Parts  together  in  their  proper  Poll- 
tions,  in  working  the  Inftrument. 

Cleon .  I  remove  the  Wheel,  and  the  Barrels  eafily  comfe  ofF, 
as  they  were  only  before  preffed  down  by  the  Frame  of  the  Pump* 
which  fcrews  on  the  Top  for  that  Purpofe,  The  Cavity  of 
thefe  Barrels  is  exactly  fitted,  by  the  lower  Part  of  the  Pifterns* 
by  Means  of  Leather,  fuppled  with  Oil,  fcrewed  on  to  each  ; 
fo  that  no  Air  can,  or  ought  to  pafs  between  them  and  the  Bar¬ 
rels.  The  next  Thing  that  you  obferve  is,  that  the  Piece, 
fcrewed  on  at  the  Bottom  of  each  Piftern,  is  perforated  with  a 
Hole  through  the  Middle,  over  which  Hole,  you  fee  is  tied  a 
fmall  Piece  of  Leather,  which  is  called  the  Valve  ;  and  as  this 
Part  is  fcrewed  into  the  Piftern,  this  Valve-,  opening  upwards, 

gives  a  Paffage  for  the  Air  through  it  from  below. - Again, 

in  the  Brafs  Plate,  on  the  Bottom,  you  fee  other  Pieces  of  Brafs 
fcrewed  in,  having  Holes,  in  like  Manner,  through  them,  with 
the  fame  Leather  Valves  on  the  Top,  as  before,  in  the  Pifterns  ; 
fo  that,  by  this  Means,  there  is  a  Paifage  for  the  Air  from  any 
Receiver,  placed  on  the  circular  Plate  of  the  Pump,  to  the  Ca¬ 
vity  of  the  Barrels  below,  which  ftand  over  thofe  Parts  ;  for  this 
large  Plate  of  the  Pump  is  perforated  with  a  Hole,  quite  to  the 
Center  of  the  Fore-part,  and  thence  crofs-wife  on  each  Side  the 

Barrel. - Thefe  Parts,  few  as  they  are,  are  all  that  are 

eflential  to  Pump-work  of  any  Kind  ;  for  there  is  no  Difference 
in  the  Nature  of  the  eflential  Parts  of  a  Pump,  whether  it  be  for 
exhaufting  Water,  Air,  or  any  other  Fluid. 
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Euphrof.  Thefe  Parts,  I  obferve  then,  are  only  two  Barrels, 
two  Piherns,  one  Valve  in  each  of  them,  and  one  Valve  under 
each  Barrel,  in  the  Plate  of  the  Pump;  befides  the  Wheel, 
which  gives  Motion  to  the  Piherns  : - But  how  am  I  to  un¬ 

derhand  the  Rationale  of  working  this  Machine,  when  all  the 
Parts  are  put  together  in  their  proper  Place  and  Order  ? 

Cleon .  You  will  thus  eafily  underhand  it,  by  confidering  the 
Thing  in  a  proper  Manner  ;  that  is,  the  Action  of  one  Barrel 

by  itfelf  alone. - — In  the  firffc  Place,  you  fee  the  Pihern  is 

placed  at  the  Bottom  of  the  Barrel ;  and  it  is  fuppofed,  that  it  fits 
the  Barrel  fo  very  nicely,  as  to  leave  little  or  no  Air  below  it.— 
Then  (fecondly)  I  turn  the  Winch,  and  lift  up  that  Pihern  to 
its  proper  Height. — — Thirdly,  in  doing  this,  I  lift  up  the 
Column  of  Air  that  hands  over  the  Pihern,  and  thereby  make, 
in  the  Cavity  below,  a  Space,  in  a  great  Meafure  void  of  Air, 
fuppofing  that  none  could  enter  into  it  thro’  the  Valve  in  the 

Plate  of  the  Pump. - Fourthly,  but  upon  lifting  up  of  the 

Pihern,  the  Air  from  the  Receiver,  placed  on  the  Pump,  will 
not  fuffer  this  void  Space  in  the  Barrel ;  but,  by  Means  of  its 
Sprii^g,  will  rufh  into  the  Barrel  thro’  the  Valve  at  the  Bottom, 
till  the  Air  in  the  Barrel,  and  in  the  Receiver,  be  of  equal  Denfl- 
ty ;  and  confequently,  That  in  the  Receiver  is  by  this  Means  ra¬ 
tified,  or  becomes  lefs  denfe,  by  being  expanded  into  a  larger 
Space.  — —  Do  you  underhand  me  thus  far,  my  Eupbrofyne  f 

Euphrof.  I  believe  I  do  pretty  well ;  but  as  yet  you  have  per¬ 
formed  but  one  half  of  the  Operation. 

Cleon.  ’Tis  true,  we  have  not ;  for  the  Pihern,  in  the  next 
PI  ace,  rnuh  be  carried  down  to  the  Bottom  of  the  Barrel  again  ; 
by  raifing  the  Pihern  up,  we  have  brought  fome  of  the  Air  out 
of  the  Receiver  into  the  Barrel,  and  now  by  depreffing  the  Pif- 
tern,  we  fiiall  get  it  out  of  the  Barrel  too,  and  fo  get  rid  of  it 

quite.  — - - Thus  I  force  the  Pihern  down  to  the  Bottom,  by 

turning  the  Winch  the  contrary  Way  ;  in  which  A£lion,  you’ll 
obferve,  (firh)  That,  as  the  Pihern  goes  down,  the  Air,  con¬ 
tained  below  it  in  the  Barrel,  as  it  cannot  return  thro’  the  Valve 
at  the  Bottom  into  the  Receiver,  muh  be  condenfed  by  Degrees, 
till  at  length,  it  becomes  of  equal  Denfity  to  the  external  Air  a- 
bove  the  Pihern.  (Secondly)  After  this,  as  the  Pihern  defcends 
lower,  the  Air  will  become  more  condenfed  in  the  Barrel  than 
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the  outward  Air,  if  it  had  no  P adage  through  a  Valve  in  the 
Piftorn ;  but,  as  there  is  fuch  a  PafTage,  it  can  fuffer  no 
greater  Condenfation  ;  becaufe,  by  its  greater  Spring,  it  will 
rufh  thro’  the  Valve  in  the  Piftorn,  and  make  its  Efcape  into 
the  common  Air,  from  whence  it  cannot  return,  as  we  have 
before  faid,  by  reafon  of  the  Valve  in  the  Pifterr,  {hutting 
downwards,  by  the  Preffure  of  the  incumbent  Air.  Thus  we 
have  exhaufted  a  Part  of  the  Air  out  of  the  Receiver,  and  the 
remaining  Air  will  be  gradually  very  nearly  all  exhaufted,  in 
the  fame  Manner,  by  the  conftant  Working  of  the  Pump  ;  for 
the  Piftorn  in  the  other  Barrel  does  the  fame  Thing,  as  you 
have  now  feenj  and  as  they  are  both  worked  by  the  fame  Stroke 
of  the  Winch,  their  Action  may  be  alternately  repeated,  till 
the  Air  is  exhaufted  from  the  Receiver,  as  far  as  is  re¬ 
quired. 

Euphrof.  My  dear  Cleonicus ,  you  take  great  Pains  to  inform 
me ;  and,  I  hope,  I  am  not  fo  dull  a  Scholar,  but  that  I  can  in 
general  underftand  all  that  you  have  faid  ;  and  I  doubt  not, 
when  I  come  to  fee  feveral  Experiments  of  this  Nature  per¬ 
formed,  I  fhall  gradually  get  a  more  perfect  Knowledge  thereof. 

Cleon.  I  make  no  Doubt  but  you  will  3  for  bare  Inftrudlion, 
without  an  Illuftration  by  Experiments,  will  require,  not  only 
great  Capacity,  but  great  Attention,  to  comprehend  what  will 
otherwife  be  very  eafily  deduced  from  Fa£fs,  joined  with  a  pro¬ 
per  Method  of  reafoning  on  them. 

Euphrof.  I  prefume  the  Mechanifm  of  the  Pump,  in  the  feveral 
Parts  we  have  now  defcribed,  is  the  fame  nearly  in  all  the  dif¬ 
ferent  Forms. 

Cleon.  It  is  fo,  in  thofe  which  you  fee  conGfting  of  two 
Barrels  ;  and  likewife,  in  the  fmgle  Barrel  Pumps  of  the  com¬ 
mon  Sort ;  but  that  One  which  you  here  fee  is  of  a  peculiar 
Make,  the  Rationale  of  which  deferves,  in  a  few  Words,  to 
be  explained  ;  in  order  to  which,  it  muft  be  obfervcd,  that, 
when  the  Piftern  is  raifed  in  a  Tingle  Barrel,  as  the  Weight 
of  the  Atmofphere  lies  upon  it,  fo  that  Weight  lies  upon  thg 
Hand,  in  every  Stroke  of  the  Piftorn.  Indeed,  when  we  Gift 
begin  to  work  the  Pump,  that  Weight  is  infenfible,  by  reafon 
that  the  Spring  of  the  Air  below  the  Piftorn  is  equal  to  the  faid 
Weight  above  it ;  but  in  every  Stroke  of  the  Piftorn,  the  Spring 
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of  the  Air  below  it,  which  comes  from  the  Recipient,  is  di~ 
minifhed,  while  the  Weight  of  the  Atmofphere  in  the  Piflorn 
remains  the  fame  ;  and  therefore,  will  be  more  and  more  fen- 
fible,  as  you  proceed  in  working  the  Pump ;  till  at  lafl,  when 
the  Air  is  nearly  all  exhaufled  from  the  Receiver,  the  whole 
Weight  nearly  of  a  Column  of  Air,  upon  the  Surface  of  the 
Pifforn,  muff  be  raifed  by  the  Hand  alone,  without' any  Aflifl- 
ance  from  the  Spring  of  the  internal  Air. 

Euphj'of.  I  apprehend  what  you  fay,  and  muff  naturally  afk 
this  Queflion  ;  why  then  are  fuch  Pumps  inUfe  ?  For  the  La¬ 
bour  muft  needs  be  very  great  in  working  them,  as  you  have 
heretofore  convinced  me,  that  the  W eight  of  the  Air,  upon  a 
circular  Inch,  is  12  Pounds,  and  confequently,  if  the  Piflorn 
of  the  Pump  be  any  thing  confiderable,  fuch  a  conflant  .Weight 
of  the  Air,  and  the  Labour  it  caufes,  would  difcourage  the  Ufe 
of  fuch  Pumps. 

Cleon.  The  Query  you  put  is  very  pertinent;  to  which  it 
is  replied,  that  if  the  Piflorn  be  made  fmaller,  the  Weight  will 
be  thereby  leffened,  in  Proportion  to  the  Square  of  the  Surface; 
fo  that  a  Piflorn,  half  an  Inch  in  Diameter,  fuflains  but  a 
fourth  Part  of  the  before-mentioned  Weight,  or  only  four 
Pound  ;  but,  as  when  the  Piflorn  is  fmall,  the  Strokes  muff 
be  many  more  in  Number,  this  Weight  tho*  leffened,  muff  be 
often  repeated,  which  caufes  a  Diflike  in  People  to  thefe  Pumps 
after  all ;  efpecially,  if  we  add  to  this,  that  the  Expence  of  a 
fingle  Barrel  Air-pump,  with  its  proper  Apparatus,  is  nearly 
as  great  as  that  of  a  double  barrelled  Pump,  of  the  portable 
Form  you  here  fee. 

Eupbrof.  It  was  on  this  Account  then,  I  prefume,  that  we 
have  the  Invention  of  the  fingle  barrelled  Pump,  you  here  re¬ 
commend.  I  fhould  be  glad  to  know  what  are  the  particular 
Advantages  of  this  Conflmdlion,  and  the  Principles  on  which 
they  depend. 

Cleon .  The  principal  Defign  in  this  Pump,  is  to  render  the 
Weight  of  the  Air  infenfible  on  the  Hand  in  working  ;  for 
which  Purpofe,  you  fee  a  Valve  is  provided  in  a  Piece  fixed  to 
the  upper  Part  of  the  Barrel,  and  a  Collar  of  Leathers,  thro* 
which  the  Shank  of  the  Piflorn  paffes  in  a  Piece,  fcrewed  on 
upon  the  Top  of  the  Barrel.  The  Effect  of  this  Valve  is  twofold  ; 

for 
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for,  firft,  it  gives  a  PafTage  for  the  Air  out  of  the  Barrel  ;  and 
fecondly,  prevents  any  P  re  flu  re  of  the  outward  Air  upon  the 
Piftorn  in  the  Pump,  excepting  what  lies  upon  the  fmall 
Hole  in  the  Valve,  which  is  altogether  inconflderable  and  im¬ 
perceptible;  and  farther,  as  the  Air  cannot  return  by  this 
Valve,  fo  neither  can  it  get  thro’  the  Brafs  Piece  in  which 
the  Piftern  moves,  by  reafon  of  the  Leathers  fitting  very  clofe 
about  it,  and  well  fuppled  with  Oil,  which,  at  the  fame  Time, 
by  no  means  prevents  a  free  and  eafy  Motion  of  the  Piftorn  :  This 
Contrivance  of  a  Collar  of  Leathers,  you  will  obferve  in  the 
Courfe  of  our  Experiments,  will  be  of  neceflary  and  frequent  Ufe 
in  many  other  Cafes  of  a  like  Nature.  Befides  thefe  Particu* 
lars,  there  are  iome  other  Improvements  which  the  Author  of 
this  Contrivance  has  made  in  the  Structure  and  Apparatus  of  an 
Air-pump  ;  fo  that  thofe  who  chufe  it  may  exhauft  the  Air  from 
any  Veliel,  as  far  as  the  Power  of  Mechanifm,  and  the  Nature 
of  Air  will  permit. 

Euphrof.  But  how  do  you  And  in  what  Proportion  the  Air  is 
exhaufted  from  any  Vefiel  placed  on  the  Pump  ? 

Cleon.  By  means  of  a  Gage,  which  is  provided  for  that 
Purpofe,  of  different  Forms,  according  to  the  different  Kinds  of 
Pumps  that  are  ufed.  This  Gage  conffts  of  a  Glafs  Tube, 
immerfed  in  a  Bafon  of  Quick- fiver,  in  the  large  *  Air-pump. 

This 

*  The  moft  elegant  Form  of  this  Pump  we  have  thought  proper 
to  give  a  Print  of,  for  the  Sake  of  explaining  the  feveral  Parts  of 
which  it  conffts,  which  are  the  following : 
a  a ,  The  two  Brafs  Barrels  of  the  Pump. 
b  b,  The  Handle,  or  Winch,  by  which 
c  c.  The  two  Piftorns  are  worked  in  the  Barrels. 
d  d,  A  Brafs  Eliptic  Bafon,  which  was  formerly  in  Ufe  for  hold¬ 
ing  Water  to  fuppje  two  Leathers  in  the  lower  Part  of  the  Bafon,  but 
is  now  difufed,  as  not  neceflary. 

ee ,  Two  ornamental  Pieces  of  Wood,  by  which 
ff  The  Head  of  the  Pump  is  ferevved  very  fall  down  upon  the 
Barrels. 

g  g,  T,he  two  Pillars  fupporting  the  fame. 

h  by  A  long  Pipe,  by  which  the  Air  pafles  from  the  Receiver  into 
the  Barrels. 

i  i.  The  Brafs  Plate,  on  which  the  Receivers  are  placed,  to  be  ex¬ 
haufted  of  their  Air. 

k,  The  Hole  in  the  Middle  of  the  faid  Plate* 

/  4  The  Mercurial  Gage. 
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This  Tube  communicates,  on  the  other  End  (by  means  of  a 
Piece  of  Brafs)  with  the  Hole  in  the  Plate  on  the  Top  of  the 
Pump  ;  and  confequently,  with  the  Receiver,  placed  over  it ; 
fo  that,  when  the  Air  is  drawn  from  the  Receiver,  it  is,  at 
the  fame  time,  taken  from  the  Glafs  T ube,  or  Gage ;  and  as 
the  Spring  of  the  Air,  within  the  Gage,  is  by  that  means 
leffened,  the  Preffure  of  the  outward  Air  becomes  greater,  and 
forces  the  Quick-filver  up  in  theT ube  ;  fo  that,  as  the  Quan¬ 
tity  and  Spring  of  the  Air  is  leffened  in  the  Receiver,  the  Quick- 
filver  rifes  higher  and  higher  in  the  Tube,  and  could  the  Air  be 
entirely  exhaufted,  the  Mercury  would  be  juft  as  high  in  the 
Gage,  as  it  ftands  at  thatTime  in  a  common  Barometer;  and 
to  convince  you  of  this,  fliail  be  the  firft  Experiment  on  the 
Pump. 

Euphrof.  This  will  give  me  great  Pleafure.  Pray  proceed  to 

the  Operation. — - 1  fuppofe  the  Divifions  on  the  long  Slip  of 

Wood  are  fo  many  Inches,  by  which  you  meafure  the  Rife  of 
the  Quick-filver. 

Cleon.  That  is  the  Ufe  of  it. - To  prevent  the  Air  from 

getting  into  the  Receiver,  1  firft  place  this  wetted  Leather  on 
the  Plate  of  the  Pump,  with  the  Hole  in  the  Middle  of  it,  juft 
upon  the  Hole  of  the  Plate.  Then  I  take  the  fmall  Receiver, 

and  place  on  the  Leather  over  the  Hole.- - 1  turn  the  Winch, 

and  raife  the  Piftorn  from  the  Bottom  of  the  Barrel  towards 
the  Top,  and  you  fee  the  Quick-filver  immediately  rife  in  the 
Gage.  — — —  I  turn  the  Winch  back,  and  the  other  Piftorn 
riling,  draws  out  more  Air,  and  makes  the  Mercury  rife  ftill 

higher. - 1  proceed  in  the  Operation,  and  each  alternate 

Stroke  of  the  Piftorn  advances  the  Quick-filver  ftill  higher  and 

higher  ;  till  at  laft, - 1  move  the  Piftorns  many  Times  up 

and  down,  without  the  Mercury  fenfibly  rifing  any  higher. 

- Whence  you  may  conclude,  that  the  Air  is  drawn  out 

of  the  Receiver  and  Glafs  Tube,  as  far  as  the  Pump  can 
do  it. 

Euphrof. 

nr,  The  Bafon  of  Mercury,  in  which  it  is  immerfed. 

11 7  The  Stop-Cock,  by  which  the  Air  is  let  into  the  Receivers  a- 
gain. 

I  hefe  are  all  the  effential  Parts  of  the  Pump  neceffary  to  be  de¬ 
scribed  ;  the  Apparatus  proper  for  Gentlemens  Ufe  we  fliail  exhibit 
in  a  Plate  hereafter. 
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Euphrof  I  obfcrve  the  Motion  of  the  Quick-filver  rifing  with 
every  Stroke  of  the  Piftorn,  with  the  higheft  Satisfaction  ;  and 
by  this  one  Experiment  only,  can  fee  a  great  Way  into  the 
Nature  and  Ufe  of  this  curious  Engine.  But  what  is  the  Form 
and  Rationale  of  the  other  Gage  vou  mentioned  ? 

Cleon.  I  will  tell  you,  and  fhew  its  Ufe  by  an  Experiment 

alfo. - —  It  confifts  of  a  fhort  Tube,  hermetically  fealed  at 

one  End,  filled  with  Quick-filver,  and  inverted  with  the  open 
End  into  a  final  1  Bafon  of  Quick-filver,  and  then  placed  on  a 
fmall  Plate,  communicating  with  the  common  Duel  of  the 
Pump,  as  you  here  fee  it  on  the  portable  Air  pump. 

Euphrof.  I  fee  it  indeed,  but  I  do  not  rightly  underfland  it. 

- It  feems  to  me,  as  if  this  Gage  was  to  fhew  how  far 

the  Air  was  exhaufled  by  the  Motion  of  the  Quick-filver  down¬ 
ward. 

Cleon.  You  judge  very  rightly  ;  for,  as  the  Air  is  drawn 
out  of  the  Receiver,  it  is,  at  the  fame  Time  drawn  out  of  the 
GJafs,  placed  over  the  Gage  ;  and  confequently,  the  Spring 
of  the  Air  on  the  Quick-filver  in  the  Bafon  being  conflantly 
diminifhed,  it  will  at  length  become  lefs  than  the  Weight  of 
the  Mercury  in  the  Tube,  at  which  Time  the  Mercury  will 
begin  to  fubfide  ;  and  as  the  Operation  of  the  Pump  is  continu¬ 
ed,  it  will  fink  lower  and  lower,  till  at  laft,  it  will  Hand  but  a 
very  fmall  Heighth  above  the  Surface  of  that  in  the  Bafon  : 
Whence,  likewife,  we  fhall  know,  that  the  Air  is  drawn  out  as 
far  as  it  can  be. 

Euphrof  I  perfedlly  underfland  you.' - But  one  Thing  I 

mull  obferve,  that  you  feveral  Times  hinted,  that  the  Air  can¬ 
not  be  wholly  exhaufled  from  the  Receiver. - —Pray,  give 

me  the  Reafon  for  that. 

Cleon.  You  will  eafily  perceive  the  Reafon  of  it,  when  you 
confider,  that,  tho*  the  Quantity  of  Air  be  diminifhed  by  each 
Stroke  of  the  Piftorn,  and  its  Spring  thereby  continually  lef- 
fened  j  yet,  if  the  Operation  of  the  Pump  were  to  be  con¬ 
tinued  ever  fb  long,  the  Confequence  could  only  be  a  continual 
Dimunition  of  the  Quantity  of  Air  j  but  a  Total  Exhauflion 
of  it  wrill  be  impofiible,  becaufe  the  Piflorn  can  take  away  no 
more  Air  than  what  is  forced  into  the  Barrels  by  the  Spring  of 
the  remaining  Air  in  the  Receiver.  Therefore,  alter  the  laft 
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Stroke  of  the  Piftorn,  there  will  be  fome  Air  remaining,  but 
that  may  be  fo  (mall,  as  not  to  be  capable  of  throwing  up  the 
Valve  any  longer,  and  therefore  muft  remain  exhauftible  :  But 
thefe  Valves  and  Gages  have  been  fo  ingenioufiy  contrived  and 
improved,  that  the  Quantity  of  Air  may  be  exhaufted  to  much 
lefs  than  the  thoufandtn  Part  of  the  Whole  ;  and  there  are  not 
wanting  a  few  among  the  Wealthy,  who  have  been  liberal  e* 
nough  to  encourage  this  Species  of  Ingenuity  to  the  utmoft  Ex¬ 
tent  of  Art. 

Euphrof.  Were  I  among  the  fortunate  Number,  where  Af¬ 
fluence  exceeded  the  neceffary  Occafions  of  Life,  fo  far  as  to 
put  it  in  my  Power  to  have  what  I  can  wifh,  I  would  not  only 
have  an  Air-pump,  but  every  other  philofophical  Inftrument 
that  the  Improvements  of  the  prefent  Age  could  fupply. 

Cleon.  This  would  be  making  a  proper  Ufe  of  the  Gifts  of 
Fortune,  and  doing  Good  with  the  beft  Grace  andTafte;  it 
would  be  happy  for  Artifts  and  Tradefmen,  if  more  of  the  Opu¬ 
lent  were  found  of  that  Difpofition. - But  Others  mu  ft  be 

provided  for,  and  Pumps  of  the  common  Form  and  eafy  Price 
will  anfwer  all  our  Purpofes  very  well  5  as  you  will  perceive  by 
a  Series  of  Experiments  on  the  portable  Air-pump,  which  I 
{hall  next  proceed  to  exhibit. 

Euphrof.  I  long  till  you  make  a  Beginning  ;  as  from  what 
I  have  already  feen,  I  promife  myfelf  not  a  little  Pleafure  and 
Improvement  by  them.  You  have  already  ftiewn  me  one  Ex¬ 
periment,  and  I  want  to  fee  what  will  be  the  Subject  of  the 
Second. 

Cleon.  For  the  fecond  Experiment,  I  take  this  fmall  Glafs, 
and  place  over  the  Hole  of  the  Pump,  as  before,  and  when  I 

have  worked  the  Pump,- - you  perceive  the  Weight  of  the 

Air  in  a  vifihle  Prefture  of  the  Glafs  into  the  wet  Leather. - - 

I  foon  exhauft  the  Air  :  The  Quick- filver  you  fee  at  29  and 

- and  now,  if  you  try  to  pull  the  Glafs  up,  you  will  be 

ftill  further  convinced  of  the  Weight  of  Air  in  preffing  it  down  ; 

■ - Try  what  you  can  do. 

Euphrof  I  will - but  it  fticks  fo  faft  that  I  cannot. - . — 1 — 

Sure  !  It  can  never  be  the  Weight  of  the  Air  that  keeps  it  thus 
faft  upon  the  Pump. 

,  Clem* 
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Cleon .  It  certainly  is,  and  nothing  elCe  ;  you  muft  confider, 
the  Surface  of  this  Glafs  is  about  four  fquare  Inches,  and 
therefore  fuftains  a  PreiTure  from  the  Atmofphere  of  fiftyPounds 
Weight.  No  Wonder  then,  if  your  tender  Arm  Ihould  not 
be  able  to  raife  it  from  the  Plate. 

Eupbrof.  Have  you  any  Experiment  by  which  you  can  prove 
this  to  be  owing  entirely  to  the  Weight  of  the  Air  ? 

Cleon.  Yes;  that  will  be  a  third  Experiment,  and  give  you 

an  ocular  Demonftration  of  the  Truth. - 1  take  the  fame 

Glafs,  and  place  it  under  a  large  Receiver,  and  on  one  Side  of 

the  Hole  on  the  Plate. - Then,  when  I  begin  to  pump, 

if  you  look  at  the  Rim  of  the  fmall  Glafs,  you  will  oblerve  it 
will  be  a  little  lifted  up  from  the  Leather,  by  the  Spring  of 
the  Air  throwing  itfelf  out  from  under  it  into  the  large  Recei¬ 
ver;  efpecially,  at  a  few  of  the  firiL  Turns  of  the  Winch.- - 

The  Air  is  now  exhaufted  far  enough. - The  fmall  Glafs 

has  now  but  little  Air  within  it,  and  is  eafily  moved,  as  you 

fee  by  my  fhaking  the  Pump. - But  now  keep  your  Eyes 

fixed  on  the  Rim,  or  Bottom  of  the  fmall  Glafs,  and  when  I 
turn  the  Vent-piece  to  let  in  the  Air,  you  will  perceive  the 
Weight  of  it  will  fix  the  Glafs  upon  the  Pump,  and  you  will 
fee  it  fink  down  into  the  Leather. - 

Eupbrof.  I  hear  the  Air  rufh  in,  and  fee  it  fix  the  Glafs  down 
in  the  Manner  you  mention  by  its  Prefiure. - A  curious  Ex¬ 

periment  this !  and  a  full  Proof  of  all  I  defire  to  know  ;  for 
now  you  have  taken  the  larger  Glafs  away,  I  find  it  as  faft  on 
the  Pump,  and  juft  as  immoveable  by  my  Strength  as  before. 
— — Thefe  Experiments  make  the  Weight  of  the  Air  fenfible 
to  a  furprifing  Degree. 

Cleon .  And  you  will  have  more  Reafon  to  think  fo  from  the 
next  Experiment,  in  which  you  will  be  a  Party  concerned  ;  for 
you  are  now  to  lay  your  Hand  on  this  open  Glafs,  placed  over 
the  Hole  of  the  Pump.  — — 

Eupbrof  Not  1,  truly  ;  I  am  too  well  convinced  of  the  * 
Force  of  its  Prefiure,  without  any  farther  Experience  of  the 
Matter. 

Cleon.  You  need  not  be  afraid,  my  Euphrofyne ;  you  may  be 
allured,  the  Experiment  is  innocent  ;  and  I  will  put  my  own 
Hand  on  the  Glafs  firft  for  vour  greater  Satisfaction.  —  You 
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obferve,  I  lay  on  the  fleflhy  Part  of  my  Hand,  and  work  the 

Pump  with  the  Other.  - - You  fee  the  Flefh  on  the  Back  of 

my  Hand  fenfibly  prefled  down  between  the  Bones,  by  the 

Weight  of  the  Air  : - Arid  below,  within  the  Glafs,  you 

as  plainly  perceive  how  the  Flefh  of  my  Hand  is  protruded,  or 
forced  down  into  the  Glafs,  by  the  Spring  of  the  Air  contained 
in  it. 

Euphrof  Yes,  I  fee  all  that  you  mention,  and  wonder  how 
you  could  afk  me  to  try  fuch  an  Experiment,  which  gives  me  fo 

much  Pain  to  fee  it  performed  by  Another. - 1  fhould  fear 

left  it  fhould  maim  my  Hand,  by  bending  it  into  the  Glafs. 
Pray,  take  your  Hand  off,  Cleonicus ;  for  it  has  a  very  difagree- 

able  Appearance.  - - The  Blood  is  ready  to  flart  thro’  your 

Flefh  into  the  Glafs. 

Cleon.  This  laft  Circumflance,  which  you  mention,  {hews  the 
Reafon  why  Surgeons  take  this  Method  in  Cupping,  or  Scari¬ 
fication  ;  for  they  take  a  fmall  Glafs,  fix  it  over  the  Part  from 
whence  they  intend  to  take  the  Blood,  and  with  a  fmall  Syringe, 
fcrewed  on  the  Top  of  it,  they  draw  out  the  Air  from  the 
Glafs.  The  Air  contained  in  the  Flefh  below  puffs  it  up  into 
the  Glafs,  and  the  Blood  flows  in  great  Plenty  towards  that 
Part ;  and  confequently,  thro'  the  feveral  little  Orifices  made  be¬ 
fore  by  the  Scarificator. 

Euphrof.  It  is  to  anfwer  the  fame  End,  I  fuppofe,  that  I 
have  feen  fome  hold  the  Cupping-Glafs  over  the  Flame  of  a 
Lamp,  and  then  immediately  apply  it  to  the  fcarified  Part. 

Cleon.  It  is  fo  ;  and  one  would  fcarcely  think  what  a  Quan¬ 
tity  of  Air  the  Flame  will  inftantly  expel  from  the  Glafs,  and 

thereby  fit  it  for  the  Purpofe. - But  to  return  from  this  Di- 

greflion  ;  you  muft  not  think  to  come  olfi  without  laying  your 
Hand  on  the  Glafs  ;  and  becaufe  you  fhall  not  be  afraid,  I  have 

provided  one  of  a  lefs  Size. - 1  will  alfo  ceafe  working  the 

Pump,  whenever  you  defire  me  to  do  it. 

Euphrof  I  am  very  timid,  and  yet  have  fome  Inclination  to 
try  the  Experiment,  as  I  love  to  be  convinced  of  the  Truth  of 

Things  by  all  the  Means  of  Senfation. - But  be  fure  work 

the  Pump  very  gently. 

Cleon.  That  you  may  depend  on;  therefore  put  on  your 
Hand  fo  clofe  that  no  Air  can  get  under  it  into  the  Glafs.* - 
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I  give  one  Turn  of  the  Winch,  and  you  find  a  fenfible  Pref- 
fure  on  youc  Hand,  and  fwelling  ©f  the  Flelli  within  the  Glafs. 

- A  fecond  Stroke  renders  this  dill  more  fenfible ;  — —  by 

the  Third  . .  - 

Euphrof.  - *  Oh  !  Cleonicus ,  remember  your  Promife, 

and  ftop  the  Pump  ;  for  my  Hand  is  fo  fucked  in,  that  I  am 
not  able  to  bear  it  any  farther.  It  is  fixed  fo  fall  down,  that  I 
•cannot  remove  it. — — 

Cleon .  You  cry  out  before  you  are  hurt. - 1  mud  give 

you  one  more  Turn  of  the  Winch. - I  don’t  mind  your 

Panic,  it  cannot  hurt  you;  therefore  you  mud  have  another 
Stroke  yet. - 

Euphrof,  I  beg  you  will  .proceed  no  farther.  If  you  do,  I 
fhall  not  think  you  regard  me  with  the  Tend-ernefs  of  a  Bro¬ 
ther.  - How  fh&ll  I  do  to  get  my  Hand  off  ? - Pray, 

difengage  me  immediately. 

Cleon,  I  Ihall  indantly  releafe  you  from  this  philofophical 

Thraldom  which  you  feem  to  be  in. - You  have  not  Half 

the  Courage  of  fome  of  your  Sex,  whom  I  have  feen  fuftain 
the  whole  Weight  of  the  Air  upon  their  Hand  on  a  wider  Glafs 
than  this,  without  any  Out-cry  at  all :  ■-  ■  But  I  turn  the 
Stop- cock,  and  you  find  no  more  of  the  Weight  of  the  Air 
without,  nor  the  Spring  within  your  Hand. 

Euphrof  I  am  glad  I  am  once  more  at  Liberty,  and  mud 
confefs,  I  am  not  fo  much  of  a  Heroine  as  not  to  be  fearful  in 
fuch  Cafes,  where  I  know  Danger  may  attend  an  Enterprize, 
and  at  the  fame  Time  know  not  when,  or  how  it  may  begin, 

- I  make  no  Doubt,  but  you  find  Gentlemen  as  timorous  as. 

the  Ladies  in  this  Refpeii. 

Cleon.  I  will  not  fay  they  are  more  fo  in  general ;  only  this 
I  will  affure  you,.  I  have  found  many  a  one  whom  I  could  not 
prevail  upon  to  lay  his  bland  upon  the  Glafs,  by  all  the  Impor¬ 
tunity  I  could  ufe. 

Euphrof.  Well !  It  makes  my  Hand  affe&ed  with  an  odd 

Senfatioru - How  red  the  Part  appears,  with  the  Circle  of 

the  Glafs  impreft  !  But  enough  of  this.  — . . . Pray,  what  is 

your  next  Experiment  ?  I  hope  you  have  nothing  farther  for 
fiic  to  d  0.0 
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C&&H.  By  the  next  Experiment,  you  will  further  perceive 
the  wonderful  Weight  of  the  Air,  as  it  will  bur  ft  this  Bladder, 
winch  you  fee  tied  over  the  large,  open  Glafs. 

Eupbrof.  I  fuppofe  you  mean,  that,  when  the  Air  is  taken 
away  from  the  Infide,  the  Weight  of  the  Air  without  is  io 
great  on  the  Bladder,  as  to  break  its  Way  through  it  into  the 
Glafs. 

Cleon.,  That,  you  will  fee,  .will  be  the  Cafe.*— — —I  place 
the  Glafs  on  the  Pump,  and  with  one  Turn  of  the  Winch 
only,  you  fee  how  the  Bladder  bends  down.  — — : — With  a  ie* 
cond  Turn,  it  defeends  frill  lower. - 

Eupbrof..  Well  !  This  is  a  very  curious  Appearance  !  The 
Bladder  feems  perfectly  hollow,  like  the  concave  Surface  of  a 
hollow  Globe.- - 

Cleon.  You  happen  to  hit  oft  the  Matter  exactly ;  for  there 
is  a  phyfical  Demonftration,  that  the  Concavity  of  that  Blad¬ 
der,  reful ting  from  the  Preffure  of  the  Air,  muft  be  truly  fphe- 

rical.  — - -  But  now  expedt  the  Confequcnce  of  a  greater 

Preffure,  which  will  more  immediately  affect  your  Ears  than 

your  Eyes.  — - - I  give  another  Turn  or  two,  — -  and  the 

Bladder  burfts  with  the  Report  of  a  Gun. 

Eupbrof.  I  imagined  I  fliould  hear  it  ;  but  little  thought  of 
a  Sound  fo  great.  I  aflure  you,  I  fhould  have  flopped  my  Ears, 

if  1  had  ;  for  it  has  almoft  made  me  deaf.  - - —  Pray,  what 

Weight  do  you  think  there  might  be  on  the  Bladder  ? 

Cleon.  The  Glafs  is  four  Inches  in  Diameter ;  there  is  there¬ 
fore  four  times  four,  or  ftxteen  times  the  Weight  of  the  Air 
on  the  Bladder,  as  there  is  in  one  circular  Inch,  which,  as  I 
have  obferved  to  you  before,  is  12  Pounds  ;  fo  that  the  Whole 
is  12  times  16,  or  192  Pounds.  No  Wonder,  therefore,  if 
the  Bladder  breaks  with  the  Preffure  of  near  200  W eight. 

Eupf  rf  Such  Experiments  as  thefe  naturally  tend,  by  De¬ 
grees,  to  abate  the  Wonder  we  ufually  exprefs  at  fome  mighty 
Effects  we  obferve  produced  by  thofe  invifible  Agents,  the 
Weight  and  Spring  of  the  Air. 

Cleon.  They  do  fo,  to  fee  a  huge  Fire-Engine,  worked  by 
one,  and  the  largeft  Bomb-fhell  biirft  by  the  other,  create 
Wonder  and  Amazement  in  vulgar  Minds;  but,  when  viewed 
ye  ih  a  philofophical  Eye,  they  appear  to  be  no  other  than  the 

ordinary 
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f>r Jinary  EfFedls  of  natural  Caufes. - The  following  Ex¬ 

periment  will  fhew  you  how  naturally  the  Air  will  throw  it- 
felf  out,  by  its  Spring,  from  any  Venel  in  which  it  is  con¬ 
tained,  when  the  PrefTure  of  the  external  Air  is  taken  away; 
for  which  Put  pole,  you  fee  here,  a  final!,  hollow  Globe  of  Glafs, 

with  a  long  Neck  to  it.  - - —  Phis  Globe,  I  place  on  another 

Glafs,  partly  filled  with  Water,  and  the  Neck  immers’d  there¬ 
in  nearly  to  the  Bottom.  This  I  place  on  the  Pump,  and  a 

clofe  Receiver  over  it. - — -Now  I  turn  the  Winch,  and  you 

fee  how  prettily  the  Air  throws  itfelf  out  from  the  Globe, 
through  -the  Water,  in  a  Succeflion  of  numberlefs  Bubbles, 
and  that  at  every  Turn  of  the  Winch. 

Euphrof.  See  it  !  Yes,  that  I  do,  and  with  the  utmofl  Plea- 
fure.- — ——I  likewife  obferve  theReafon  of  your  placing  it  un¬ 
der  W ater ;  for  elfe  I  could  not  have  feen  the  Air  make  its  Ef- 

cape  from  the  Globe.  * - -But  I  farther  obferve,  that  the 

longer  your  Pump,  the  lefs  is  the  Quantity  of  Air  thrown  out 
of  the  Globe  at  each  Exhauftion  ;  but  the  Reafon  of  this,  I 
recoiled!,  you  explained  to  me  heretofore ;  consequently,  can¬ 
not  expedt  to  fee  the  Air  entirely  exhaufled  from  the  Globe. 

Cleon .  I  have  nearly  exhaufted  the  Air, - and  when  I 

turn  the  Stop-cock  to  let  the  Air  into  the  large  Receiver,  it  will 
neceftarily  fall  on  the  Surface  of  the  Water,  and  by  its  PrefTure 

drive  it  up  into  the  exhaufted  Globe.— - You  fee  the  EfTedt 

inftantly  produced. 

Euphrof,  It  rufhes  with  great  Violence  into  the  Globe,  in¬ 
deed,  and  almoft  fills  it. - The  Bubble  of  Air,  which  I 

fee  on  the  Top,  is,  I  prefume,  that  which  remained  in  the 
Bulb,  after  Exhauftion,  and  is  now  condenfed  into  a  fmall 
Space. 

Cleon.  That  is  really  the  Cafe;  and  you  fee  by  that,  how 
fmall  the  Quantity  of  remaining  Air,  compared  with  the  Whole, 
at  firft  contained  in  the  Globe,  or  to  the  Bulk  of  Water  now 
in  it,  which  mult  be  equal  to  the  Quantity  of  Air  drawn  out; 
and  in  common  Pumps,  it  is  about  the  100th  Part  of  the 

Whole.- - — And  we  fee,  in  this  Experiment,  that  the  Spring 

of  the  Air,  in  any  Quantity,  is  equal  to  the  Weight  of  it,  by 
producing  an  equal  Effedl ;  for  while  the  Spring  of  the  inter¬ 
nal  Air  was  lefs  than  the  Weight  of  the  external  Air,  the  Wa- 
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ter  keptrifmg  m  the  Globe  >  but,  when  the  Spring  at  taft  be- 
Game  equal  to  the  PrefTure,  the  Water  fuhjeft  to  both  their 
Influence,  and  finding  it  equal  on  either  Side,  could  no  longer 
move. 

Euphrof  Tins  is  a  plain  Demonftration  of  a  very  important 
Propofition,  as  i  take  it. - But  how  do  you  get  the  Wa¬ 

ter  out  of  the  Globe  again  ? 

Cleon.  By  a  Procefs  juft  the  Reverfe  of  the  former  Experi¬ 
ment. - Nov/  I  take  this  fmall  Glafs-jar,  and  placing  it  on 

the  Plate  of  the  Pump,  I  invert  the  Bottle  of  Water  upon  it, 
and  covering  the  Hole  with  the  Receiver,  I  begin  to  exhauft, 

.  . . and  you  obferve,  that  no  fooner  the  Winch  moves, 

but  the  Water  begins  to  defeend  thro’  the  Neck  of  the  Bottle. 

- It  drops  only  at  fkft  y  but,  as  the  Motion  of  the  Pump 

Is  continued,  the  Motion  of  the  Fluid  is  accelerated,  and  at 

length  it  runs  in  a  continual;  Stream. - This  Stream  like- 

wife  is  accelerated,  till,  at  laft,  you  fee  it  all  run  out,  and  with 
the  fame  Number  of  T urns  of  the  Winch  as  before  were  made 
to  fill  i  t. 

Euphrcf.  This  is  a  very  entertaining,  as  well  as  inftru&ive 
Experiment ;  for  by  this,  I  fee,  that  the  Weight  of  Water  fuf- 
tained  is  always  proportioned  to  the  Spring  of  the  Air.  As 
the  Latter  is  leftened,  the  Former  muft  be  fo  of  Courfe,  till  the 
Spring  of  the  Air  within  becomes  equal  to  that  without.  When 
the  Weight  of  the  Water  becomes  nothing,  and  confequently 

muft  be  all  run  out. - Thus  far  I  have  been  able  to  under- 

Hand  the  Nature  of  this  Experiment.  Pray,  what  Ufe  do  you 
make  of  it,  Cleonicus  ? 

Cleon .  To  (hew  the  Reafon  of  another  fimilar  Experiment 
with  an  Egg,  which  I  have  here  provided  for  that  Purpofe  ;  for, 
if  I  make  a  Hole  in  the  little  End  of  this  Egg,  and  place  it 
with  that  End  downward,  as  I  did  the  Jar,  with  the  Bubble  of 

Water  before, . . -  You  obferve,  that  as  foon  as  I  turn  the 

Winch*  the  White  of  the  Egg,  and  the  Yolk  are  both  protru¬ 
ded  thro*  that  Hole,  and  the  Egg  becomes  entirely  empty. 

Euphrof.  Indeed,  I  do  obferve  it  with  very  great  Pleafiire, 
and  one  would  think,  there  muft  be  a  Bubble  of  Air  in  the 
great  End  of  the  Egg,  like  what  we  had  before  in  the  Bottle,  to 
'  con- 
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contribute,  by  its  Spring,  to  the  Expulfion  of  the  Contents  of 
the  Egg. 

Cleon .  You  have  juft  hit  upon  the  Thing.  There  really  Is 
fuch  a  Bubble  of  Air  in  the  great  End  of  every  Egg,  and  as  it 
is  contained  between  the  Shell  and  the  Skin  of  the  Egg,  we 
fhall  have  an  Opportunity  of  {hewing  it,  by  an  Experiment  in 
a  very  curious  Manner.  Thus - - 1  take  away  with  a  Pen¬ 

knife  near  Half  the  Shell  of  the  Egg,  and  then  placing  the  o- 
ther  Half  upright,  on  the  great  End,  that  you  may  fee  all  the 

internal  Part,  I  place  a  final!  Glafs  over  it, - and  turning 

the  Winch,  you  fee  the  Skin  begin  to  rife  from  the  Bottom. 

-  As  I  continue  to  work  the  Pump,  you  fee  the  EfFesft  of 
that  Bubble  of  Air  manifeftly,  by  rafting  the  Skin  ftill  higher 

and  higher  in  the  Egg. - You  now  fee  the  Skin  up  to  the 

Top  of  the  Egg. - You  fee  it  rifes  ftill  higher  and  higher, 

and  puts  on  the  Form  of  that  Pai^t  of  the  Egg  which  is  taken  a- 
way ;  fo  that  now  the  Skin  of  the  Egg  on  one  Part,  and  the 
Shell  on  the  other,  make  the  Egg  appear,  as  it  were,  again 
compleat. 

Euphrof.  A  wonderful  Spe&acle  this,  and  what  I  fhoulcl 

never  have  thought  of,  if  I  had  not  feen  it !  — - Indeed,  I 

have  often  obferved,  in  boiling  of  Eggs,  that  there  was  always 
a  hollow  Part  in  the  great  End  between  the  coagulated  White 
and  the  Shell;  and  further,  I  have  often  wondered,  that  the 
Shell  fhould  fo  readily  come  off  at  the  great  End  of  fuch  an 
Egg,  but  fhould  adhere  to,  and  be  with  Difficulty  feparated 
from  the  White  at  the  little  End. 

Cleon .  You  have  heard  of  the  old  Adage, - There  is 

Reafon  in  roafling  of  Eggs. - That  very  Reafon,  which  you 

now  fee  in  boiling  them,  is  all  contained  in  this  Bubble  of  Air; 
and  this  only  one  Inftance,  out  of  many,  of  culinary  Philofo- 
phy  ;  or  that  which  concerns  Cookery,  which,  therefore,  {hews 
it  to  be  an  Art,  which  is  not  only  neceftary  in  Life,  but  orna¬ 
mental  in  your  Sex  ;  as  it  is  in  every  Part  founded  on  the  niceft 
Principles  of  natural  Reafoning,  and  therefore  worthy  the 
Study,  if  not  the  Pradftice  of  every  young  Lady;  and  I  have 
the  Pleafure  to  know,  that,  for  your  Part,  you  excel  in  both. 

Euphrof.  You  fay  a  great  deal,  Cleonicus ;  I  know  your 
Partiality  to  me,  — - 1  know  but  little,  at  prefen  t,  of  the 
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Philofophy  of  any  thing  ;  but  I  muff  own,  that  which  concerns 
my  own  Bufinefs  more  immediately  delights  me;  and  in  this, 
I  am  but  like  other  People  ;  for  every  one  is  delighted  to  fee 
the  Reafon  of  what  he  likes* - - 

Cleon ;  Nor  have  we  yet  taken  Notice  of  the  principal  Thing 

difcovered  by  this  Experiment* - —  For  hence  we  learn,  that 

this  Bubble  of  Air  is  the  Means  which  Nature  has  appointed  for 
the  Maturation,  and  bringing  to  Perfection  the  Chicken  con- 
tamed  in  Embryo ,  in  what  we  ufually  call  the  Treadle  of  the 
Egg.  This  is  done  by  the  conPant  Incubation,  or  Setting  of 
the  Hen  upon  the  Eggs.  For  by  the  Warmth,  thus  communi¬ 
cated  to  the  Air,  the  Spring  of  it  is  increafed  fomewhat  beyond 
its  natural  Tenour;  and,  at  the  fame  Time,  its  Parts  are  put 
into  Motion  by  this  gentle  Rarifaclion.  Hence  Preffure  and 
Motion  are  communicated  to  the  Parts  of  the  Egg,  which,  fome 
how  or  other,  does  gradually  promote  the  Formation,  and 
Growth  of  the  Chicken,  in  the  appointed  l  ime  of  its  Exclu- 
fion,  or  Hatching.  — This  alfo  is  an  Article  of  natural 
Knowledge,  which  will  not  fit  ill  upon  the  UndcrPanding  of 
the  good  Houle- wife,  who  delights  in  the  Breeding  of  Fowl. 

Euphrof  Indeed,  I  think  fo  too  ;  and  every  T/me  I  fee  a 
Hen  fitting,  I  Pi  all  be  apt  to  recoiled!  this  Part  of  the  prefent 
Ledlure  on  Philofophy.  — ~ — —  It  will  be  hardly  worth  while, 
after  the  mention  of  Things  of  fuch  Moment,  to  fpeak  of  that 
common  Experiment,  of  putting  one’s  Tongue  to  the  great 
End  of  the  Egg,  to  iind  if  it  be  warm  ;  the  Reafon  of  which, 
I  fuppofe,  is  alfo  contained  in  this  included  Air. 

Cleon .  It  is  fo  ;  nor  is  this  Experiment  to  be  pafled  over 
without  Notice,  as  it  is  the  Criterion  by  which  we  judge  of  the 
Goodnefs  of  the  Egg  ;  for,  when  the  great  End  of  the  Egg 
feels  cold  to  the  Tongue,  it  is  a  certain  Proof  of  the  Egg’s  be¬ 
ing  bad  \  for  the  Air  having  made  its  Efcape  by  Degrees  thro’ 
the  Pores,  or  otherwife,  the  Egg  becomes  Pale,  and  at  Length, 

grows  putrid,  or  addled.  — T - We  have  long  dwelt  on  the 

Subjed!  of  Eggs,  and  have  not  yet  done  with  it  neither ;  but 
before  we  can  proceed  any  farther,  fome  other  Experiments 
muP  be  premifed. 

Euphrof,  Pray,  what  is  the  next  Experiment,  Cleonicus  P 

Cleon. 
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Cleon.  Experiments  which  next  are  to  fhew,  that  Air  is 
plentifully  contained  in  all  Kind  of  Bodies,  both  fluid  and 
folid,  tho’  we  fee  it  not,  and  therefore  think  little  of  the  Mat¬ 
ter.  » — -  For  the  firft  Experiment  of  this  Sort,  I  fhall  put 

clear,  cold  Water  into  thi^  tall,  Glafs-jar,  and  placing  another 

over  it,  I  turn  the  Wrnch, - and  you  fee  the  Appearance 

of  Bubbles  of  Air  thro’  the  Body  of  the  Water. - They  ap¬ 
pear  very  thick,  but  (mail.— - They  now  grow  larger,  and 

rife  to  the  1  op  oi  the  Water. - They  are  now  very  large, 

but  lefs  in  Number. - And  as  long  as  the  Pump  continues 

to  work,  fo  long  you  fee  the  Air  arife  from  the  Bottom  of  the 
Water  to  the  Top,  but  more  (lowly,  and  by  Bubbles  of  a  lar¬ 
ger  Bulk. 

Euphrof.  Well  !  this  Pump  is  a  moil  wonderful  Machine  1 

Every  Experiment  adds  an  Increafe  of  Knowledge.  - — - _ I 

could  not  have  thought  there  had  been  fo  much  Air  in  Water, 
had  l  not  feen  it  thus  demonftrated  ;  and  thus,  I  fuppofe,  Air 
may  be  contained  in  other  Fluids  as  well  as  Water. 

Cleon .  In  the  very  fame  Manner,  differing  only  in  Quanti¬ 
ty  ;  fome  containing  more,  others  lefs.  However,  one  Cir- 
cumftance  muft  be  attended  to  in  fpirituous  Liquors,  where 
fomething  more  than  mere  Exhauftion  by  the  Pump  contributes 
to  the  Rarifa&ion  of  the  Air  contained  in  fuch  Fluids  ;  as  you 

may  oblerve,  by  the  following  Experiment,  - - T  take  the 

Jar  of  Spirit  of  Wine,  cover  it,  and  exhauft  as  before. - - 

And  now  you  fee  how  fuddenly  the  Air-bubbles  fhew  them- 

feives  ; - how  violently  they  rufh  to  the  Top,  and  burft  : 

Nay,  you  obferve  a  perfedf  Ebullition  in  the  Spirit,  by  the  ex- 
cefiive  Rarifadfion  and  Expanfion  of  the  Air. 

Euphrof.  The  Spirit  perfectly  boils,  like  Water  ontheFire, 
and  now  I  begin  to  fee  a  little  into  the  Nature  of  Boiling. - - 

Cleon.  You  will  fee  more,  by  the  following  Experiment,  of 
the  Nature  of  this  great  Operation  of  the  Kitchen  ;  for  you 
will  find,  that  the  Pot  might  be  made  to  boil  with  an  Air- 
pump,  as  well  as  by  Fire;  but  it  will  be  but  for  a  little  Time 

only.  — - For  now  I  fill  the  fame  Jar  with  hot  Water,  put  it 

under  the  Receiver,  and  exhauft  ; - and  you  fee  numberlefs 

- 1  turn  the  Winch  a  fecond 


Bubbles  immediately  appear. - 

Time,  and  they  become  large,  and  rufh  towards  the  Top.* 


A 
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A  third  Stroke  produces  a  great  Ebullition,  or  Boiling  of  the 
Water,  which  now,  you  fee,  plainly  proceeds  from  the  RarF 
faction  of  the  Air,  occafioned  by  the  Pump,  and  the  Heat  of 
the  Water  together.  And  it  is  very  obfervable,  that,  at  laft, 
you  fee  the  Air  is  but  finall  in  Quantity,  and  expands  itfelf  in 
very  large  Bubbles.  The  Boiling  of  the  Water  decreafes  by 
Degrees,  and  at  Length  becomes  little  or  nothing,  when  the 
Air  is  nearly  exhaufted. 

Eupbrof.  Thefe  Experiments  are  fo  many  Loftons  of  Inftruc- 
tion.  I  plainly  perceive,  that  the  Boiling  of  Water  is  nothing 
but  the  Agitation,  or  Motion  produced  by  the  Expanfion  of 
Air,  and  that  this  is  occafioned  by  the  Heat  of  the  Fire,  when 
fufficiently  great,  as  in  common  Cafes  of  boiling  our  Food,  or 
by  the  Heat  of  Fire,  and  the  Adlion  of  the  Pump  conjointly,  as 
in  this  artificial  Boiling,  you  have  now  (hewn,  and  by  fome  o- 
ther  Agent,  I  know  not  what,  in  the  Boiling  your  fpirituous 

Fluid. - Have  you  any  other  Experiment  of  this  Kind  for 

the  Improvement  of  domeftic  Knowledge  ? - 

Cleon.  Yes,  many;  one  in  particular  refpecfts  the  Air  in 
Beer,  which  I  know  will  pleafe  you,  and  therefore  fhall  next 

ihew  it. - Beer,  juft  tapped,  or  new,  is  fitteft  for  this  Pur- 

pofe  ;  fuch  as  you  have  in  this  Decanter. - I  fill  the  Jar 

Half  full,  and  put  it  under  the  Recipient. - I  no  fooner 

move  the  Winch,  but  you  fee  the  Beer  replete  with  Bubbles  of 
Air. - Another  Turn  makes  it  almoft  opake,  and  in  Mo¬ 
tion  throughout; - a  Third  makes  them  rife  to  the  Top  in 

prodigious  Quantities,  and  thefe  conftitute  a  frothy,  white  Head. 

Th  is  becomes  larger  and  larger,  by  the  conftant  Rifing  of 
the  Air,  — * —  till,  at  laft,  it  runs  over  the  Top  of  the  Glafs. — 

Eupbrof.  Well!  this  is  a  merry  Sort  of  an  Experiment.  It 

makes  me  fmile,  to  fee  fo  odd  an  EfFedL - I  fee  the  Beer 

grow  finer,  as  the  Air  is  exhaufted  from  it. - I  now  like- 

wife  underhand  why  that  Beer  is  always  brifk  and  pleafant  that 

produces  a  frothy  Head. - And  laftly,  I  fee  the  Reafon  of 

the  frothy  Phenomenon  itfelf,  viz.  that  by  Reafon  of  the  Vifci- 
dity  of  the  Beer,  the  Bubbles  of  Air  cannot  fo  fuddenly  expand 
themfelves  as  on  the  Top  of  Water  ;  but  lie  one  upon  another 
in  that  expanded  State,  and  make  that  white,  and  porous  Body. 

Cleon - 
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Cleon .  You  have  given  the  true  Reafon  of  the  Thing;  and 
you  will  farther  obferve  in  this  Experiment  the  general  Reafon 
of  Transparency,  and  Opacity  in  Bodies  ;  for  the  Beer  is  more 
tranfparent,  as  it  contains  lefs  Air,  and  the  Froth  becomes  o- 
pake,  on  account  of  the  larger  Interftices,  or  Bubbles  of  Air ; 
therefore  Transparency  depends  on  the  Finenefs  or  Srriallnefs  of 
the  Pores;  and  Solid  Parts;  and  Opacity  on  their  being  large, 

■  ■  <  Thus  Paper  having  its  Pores  filled  with  Oil,  becomes 
much  more  transparent;  than  it  naturally  is,  when  filled  with 
Air. 

Euphrof*  I  fancy  fome  of  thofe  Experiments;  which  you 
(hewed  me,  relating  to  the  Produdtion  of  artificial  Air,  would 
fhew  themfelves  to  great  Advantage  in  the  exhaufted  Receiver. 

Clem.  In  this  you  would  find  yourfelf  miftaken,  were  you 
to  try  them  all  ;  for  the  R  irifahfion  of  the  Air,  in  many  of 
them,  would  be  fo  violent,  as  to  drive  the  Liquor  out  of  the 

D  d  d  VefTels; 

We  think  proper;  by  way  of  Note;  to  give  the  following  Account 
af  two  Air-pumps  contained  in  Plate  the  XXXth. 

A  Defcription  of  the  Structure  of  Davenport's  Air-pump. 

/  v 
a  a  The  Brafs  Barrels. 
c  c  The  Piftons. 

d  d  The  Brafs  Knobs;  which  fcrew  down  the  Bed  of  the  Pump 
Upon 

e  e  The  Pillars. 

ff  The  Brafs  Pipe  communicating  with 
h  h  The  Receiver  above,  and 

1 1  A  Pipe  below,  from  whence  the  Airis  conveyed  to  the  Barrels. 
i  i  Is  a  Brafs  Wire,  hiding  through  a  Collar  of  Leathers,  on  the 
Top  of  the  Receiver.  1 

k  The  Mercurial  Gage  on  the  lowef  Part  of  the  Pump,  with  which 
the  Pipe  /  /  alfo  communicates. 

m  Is  the  Stop-cock,  to  be  turned  for  letting  ill  the  Air. 

This,  together  with  the  foregoing  Description  of  the  large  Band¬ 
ing  Pump,  is  fufhcient  to  fhew  the  general  Mechanifm  of  this  Ma¬ 
chine  ;  but  as  in  both  thefe,  the  Structure  is  very  complicated,  I  have- 
contrived  one,  in  a  much  more  fimple  and  portable  Form  j  and 
therefore  I  have  called  it  the  Portable  Air-pump ,  and  have  {hewn  it, 
by  a  proper  Figure,  in  the  lower  Part  of  Plate  XXX,  of  which  no 
particular  Difcription  is  necefiary  ;  as  the  Parts  ot  which  it  confabs 
are  fo  few,  and  fully  defcribed  already  in  the  other  Pumps  ;  efpecF 
ally,  as  it  has  been  fo  man j  Years  known,  and  approved  of  by  the 
Public. 


380  The  young  Gentleman 

Veflels. - *This  happens,  efpecially  in  effervefcent  Liquors^ 

or  Acids  and  Alkalies  mixed  together.  - — •  Some  of  thefe 

Liquors  being  mixed  in  the  exha ufted  Receiver,  produce  fuch 
an  explofive  /Ether,  or  Spirit,  as  to  blow  up  the  Receiver  from 
the  Pump,  notwithftanding  the  great  Prefiure  of  external  Air 
upon  it. — — — -Such  Experiments,  therefore,  as  they  are  not  to 
be  fliewn  without  Danger  to  the  Perfons  prefent,  I  fhall  not 
attempt,  but  the  following  one  is  very  innocent,  and  will  {hew 
the  Nature  of  metalic  Solutions  more  perfectly  than  you  can  fee 
it  without.  — — —  I  take  a  Quantity  of  Aqua  Fortis ,  a  little 

warmed,  and  put  it  in  a  fmall  Jar  under  the  Receiver. - - 

On  the  Top  of  the  Receiver,  a  Brafs  Wire  is  moved  up  and 

down,  thro’  a  Collar  of  Leathers  at  Pleafure.  -  Then, 

before  I  turn  the  Winch,  I  thruft  the  Wire  down  about  an 
Inch  into  the  Fluid,  and  a  gentle  Solution  begins,  with  a  con- 

fiderable  Prcdudlion  of  Air;  - but  obferve,  when  I  turn 

the  Winch,  how  furpriftngly  tbefe  Bubbles  of  Air  increafe, 
and  what  a  prodigious  Effervefcence  they  occafion  in  the  Li¬ 
quor.  This  is  only  an  Illuftration  of  the  general  Nature  of 
Solution,  in  which  we  obferve  the  Body  is  refolved  into  two 
Parts,  viz.  its  own  metalic  Part,  and  a  large  Quantity  of  Air. 

Euphrof.  But  the  Air  which  I  now  fee  is  the  fa&itious,  or 
generated  Air,  from  the  Body  itfelf.  The  Air  contained  in  the 
Pores  of  folid  Bodies  is  likewife  rendered  vifible,  I  fuppofe,  as 
you  intimated  juft  now. 

Cleon.  It  is  very  eafily  extradfed,  and  fhewn  this  Way,  by 

placing  the  Body  under  Water.  — - Thus  I  take  this  Piece 

of  Free-ftone,  and  a  Piece  of  Brafs,  and  put  them  both  in  the 
Water  of  the  Jar,  and  by  pumping  the  Air  out  of  the  Recei¬ 
ver,  it  rifes  by  Degrees  from  the  Pores  of  thofe  Bodies  ;  and 
when  I  have  pumped  long,  the  whole  Surface  of  the  Brafs  and 
Stone  is  nearly  covered  with  thofe  pearly  Bubbles  of  Air,  which 
make  a  very  curious  Appearance  ;  and  the  like  you  would  ob¬ 
ferve  from  any  other  common,  earthy  Subftance. 

Euphrof.  As  alio,  I  fuppofe,  from  any  animal,  or  vegeta¬ 
tive  Subftances. 

Cleon.  They  contain  much  greater  Quantities  of  Air  ;  fome 

Specimens  of  which,  I  fhall  now  give  you.  -  I  take  this 

new-laid  Egg?  2nd  put  it  in  the  Jar  of  Water  under  the  Re¬ 
ceiver 


and  Lady’s  Philosophy.  381 

ceiver,  and  upon  turning  the  Winch, - you  fee  many  fine 

Streams  of  Air  rifmg  from  the  Pores  of  the  Egg. - As  I 

continue  to  work  the  Pump,  you  fee  many  more  of  thefe  aerial 

Jets  arife. - ■Obferve  now  the  Pores  of  the  Egg  emitting 

the  Air  in  innumerable  fmall  Bubbles,  which  gives  it  a  very 

pleafant  Appearance - -After  this,  as  the  Vacuum  proceeds, 

you  find  the  Egg  expanded  by  the  RarifaHion  of  the  internal 

Air,  fo  as  to  be  rendered  fpecifically  lighter  than  it  was. - - 

You  fee  it  move,  and  roll  about,  and  feems,  as  it  were,  to 
endeavour  to  rife  to  the  Top,  and  is  therefore  but  very  little 
heavier  than  Water.  — — —  I  turn  the  Cock,  and  let  the  Air 
in,  and  you  fee  the  Streams  and  Bubbles  all  difappear  at  once. 

: Euphrof  Thefe  Things  are  extremely  entertaining.  I  could 
not  have  imagined  there  could  have  been  fo  much  Air  contained 
in  an  Egg,  or,  that  there  had  been  fuch  evident  Pores  in  the 
Shell. - 1  fuppofe,  that,  in  like  Manner,  if  a  whole  Ani¬ 

mal  were  to  be  immers’d,  one  might  fee  the  Air  iffue  from  the 
Pores  of  his  Skin. 

Cleon .  That  may  be  eafily  experimented  in  a  fmall  Bird, 
plucked  of  its  Feathers,  and  put  underWater. - In  vege¬ 

table  Subfiances  of  every  Kind  thefe  Experiments  (hew  a  fur- 
prizing  Quantity  of  Air,  as  I  fhall  infiance  in  this  Apple,  that 

is  juft  now  gathered  from  the  Tree. - 1  connect  it  with  a 

Piece  of  Brafs,  and  fink  it  to  the  Bottom  of  the  Water.,  hav¬ 
ing  firft  made  a  few  Holes  in  it  with  a  Pin. - Then  I  co¬ 

ver  it  with  a  Glafs,  and  as  I  begin  to  exhauft,  you  fee  the  Air 
arife  from  the  different  Parts  of  the  Apple,  but  particularly 

from  the  Holes  made  with  the  Pin. - As  I  further  proceed, 

you  fee  the  Air  rifing  from  the  Pores  of  the  Apple  in  many  fen- 

ilble  Streams. - -  As  the  Air  is  ftill  farther  rarified,  the 

Streams  are  more  and  more  numerous,  and  the  Quantity  of 
Air  fo  great,  as  to  make  a  perfect  Ebullition  on  the  Top  of 

the  Water. - If  th e  Vacuum  remain  for  any  Time,  you 

will  fee  the  Bubbles  and  Streams  of  Air  continue  fo  long,  - — ■— 
and  if  you  look  at  the  Gage,  you  will  fee  the  Mercury  fink  in 
Proportion  to  the  Air,  produced  from  the  Apple,  and  this  as 

often  as  the  Experiment  is  repeated. - At  laft  I  turn  the 

Yent-fcrew,  and  the  Air  difappears  at  once* 

X)  d  d  2 
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Euphrof  This  is  a  noble  Experiment,  truly  !  and  I  fancy, 
from  wf)at  I  have  now  obferved,  that  a  fhrivelled  Apple  would 
glfo  make  a  very  pretty  Appearance  in  the  Water. 

Cleon.  It  will,  indeed  ;  and  I  ufually  fhew  the  Experiments 
pn  both,  when  they  can  be  had. — - — —I  have  a  withered  Apple 
of  the  bell:  Kind  for  thisPurpofe,  which  I  {hall  now  put  into 
the  Water,  and  vou  will  fee  the  Difference  between  this  and 
the  other.  — —  When  turning  the  Winch,  you  fee  many 
Streams  of  Air  arife,  tho’  not  fo  large  and  numerous  as  before  \ 
but  you  obferve,  at  the  fame  Time,  the  Effect  of  the  internal 
Air,  by  expanding  the  Apple,  and  caufing  the  Wrinkles  to  dis¬ 
appear  by  Degrees,—- - till  at  laff,  it  has  attained  to  the  full 

Extent  of  its  Skm,  and  looks  nearly  as  full  and  frefh,  as  when 
firff  gathered  from  the  Tree. 

Euphrof.  By  this  Experiment  and  the  Former,  I  am  tho¬ 
roughly  convinced  of  the  Nature  andDifference  of  Fruit,  with 
regard  to  the  Air  they  contain.  I  fee  from  thence,  how  per¬ 
vious  they  are  to  this  neceffary  Element.  I  learn  too  from  hence, 
how  neceffary  the  Air  is  to  preferve  them,  and  to  give  them 
that  Poignancy  and  pleafant  Flavour,  which  they  have  when 
recent  or  frefh  gathered  ;  and  that  Mellowncfs,  and  Rot- 
tennefs,  proceed,  from  fome  Deficiency  either  in  Quantity  or 
Quality  of  the  Air  in  Fruit  of  the  laft  Year’s  Growth. 

Cleon .  You  reafon  very  well  on  the  Experiments  you  have 
feen  ;  but,  by  another  Experiment  or  two  that  will  follow,  you 
will  find,  that  Fruit  of  any  Kind  is  befl  preferved  without  any 
Air  at  all  ;  and  that  it  is  the  conffant  Adtion  of  the  Air  that 
deftroys  the  natural  Texture  by  an  inceffant  and  infenfible 
Fermentation  in  the  Parts,  which  difpofes  them,  by  very  flow 
Degrees,  to  become  putrid,  or  rotten. 

Euphrof.  If  this  be  the  Cafe,  one  would  think  Methods 
might  be  contrived,  by  Means  of  your  Pump,  to  keep  the 
Fruit  from  the  Air  as  long  as  you  pleafe,  which  would  be  a  fine 
Improvement  for  the  Paflry-cooks,  in  regard  to  their  Tarts  and 
pies. 

Cleon .  It  would  fo  5  and  in  an  Age  or  two  more,  our  Poffe- 
idty  may  wonder  how  it  came  to  pal's,  that  the  great  Philofo- 
phers  of  this  Age  fhould  fhew  fo  bad  a  Tafte,  and  be  content 
|vjth  difcoyering  the  Means  of  living  well,  but  leaving  them  to 

enjoy 
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enjoy  it.  You  will  find  Mr.  Boyle  $  Works  abound  with  In¬ 
stances  of  this  philofophical  Method  of  preferring  Fruit ;  many 
of  which,  if  we  may  judge  from  his  Experiments,  far  exceed 
the  poor  Provifion  of  Pickles  and  Confedfions. 

Euphrof.  You  make  me  very  attentive  to  what  you  now 
fay.  This  is  a  very  interefting  Point  with  me,  and  I  muft  in¬ 
fill:  upon  your  being  extremely  particular  in  gratifying  my  Cu- 
riofity  and  Enquiries  upon  this  Head  ;  and,  in  the  firft  Place, 
pray,  tell  me  how  you  proceed  in  this  Affair  of  preferving 
Fruit. 

Cleon .  For  this  Purpofe,  we  have  Glaffes,  blown  of  a  pro¬ 
per  Form,  to  hold  a  Pint,  or  Quart,  or  any  Quantity  you 
pleafe,  of  any  Kind  of  Fruit ;  as  Peaches,  Nedtarines,  Apri¬ 
cots,  Apples,  Pears,  Plumbs,  Cherries,  Goofeberries,  Cur¬ 
rants,  &c.  The  Mouth,  or  Neck,  of  thefe  Bottles  is  therefore 
larger  or  fmaller,  in  proportion  to  the  Size  of  the  Fruit  you  in¬ 
tend  to  prelerve,  and  their  Form  muft  be  conical,  or  tapering 

inwards. - In  the  next  Place,  Corks  mull  be  nicely  fitted  to 

the  Orifices  of  thefe  Glaffes.  Then,  having  filled  the  Bottle 
with  Fruit,  clean  and  dry,  you  put  in  the  Cork,  and  tie  a  wet- 
ted  Bladder  over  it,  fo  that,  when  dry,  it  may  firmly  adhere 
to  the  Cork  and  the  Glafs,  and  by  this  Means  render  the  whole 

Air-tight. - After  this,  you  place  Sealing-wax  on  one 

Part  of  the  Cork,  and  with  a  red  hot  Iron  Wire  burn  a  Hole 
through  the  fame,  that  thereby  a  Paffage  may  be  given  for  the 
Air  to  be  drawn  out  from  the  Fruit. 

Euphrof.  Such  an  Experiment  I  fhould  be  extremely  glad  to 
fee.  Have  you  got  any  fuch  Glafs  by  you,  Cleonicus  ?  If  you 
fiave,  I  can  fupply  you  with  Fruit. 

Cleon.  I  have  feveral  of  them,  and  your  Garden  produces 
fome  of  the  fined  Fruit  to  be  preferved  in  this  Way.  A  few  of 
your  Nedtarines  and  Peaches,  gathered  dry,  will  fuffice  for  an 
Experiment  at  prefent,  and  afterwards  you  may  make  ufe  of 
this  Procedure  for  any  other  Sort  or  Quantity  of  Fruit  you 
pleafe. 

Euphrof  Twill,  this  Minute,  ftep  into  the  Garden. - - 

Did  you  ever  fee  finer  Fruit  ? - *  Where  is  your  Glafs  ?  Have 

you  one  that  will  take  any  Fruit  fo  large  ? 


Cleon* 
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Cleon.  This  one  will  do  it,  and  was  made  for  receiving  this 
Sort  of  Fruit.  What  you  have  brought  are  fine  indeed  ;  but 
you  will  find,  that  the  Age  of  Fruit  Will  little  appear  in  their 

Countenance  in  February  next. — - You  obferve,  I  carefully 

put  them  into  the  Glafs  till  it  is  filled  : - Then,  this  Cork, 

prepared,  readily  fits  the  Top  of  the  Recipient,  which  I  prefs 

down  very  hard. - Then,  with  this  ignited  Wire,  I  burn 

a  Hole  through  the  Sealing  wax  and  Cork;  and  here  I  muft 
ceafe  from  purfuing  this  Experiment  any  farther  at  prefent ; 
the  Sun  muft  lend  us  his  Aid,  and  co-operate  in  the  enfuing 
Part.  Befides  that,  I  have  already  tired  your  Attention  with  fo 
long  a  Lecfture.  To-morrow,  if  the  Morning  be  clear,  as 
foon  as  the  Sun-beams  enliven  the  Parlour,  I  fhall  then  wait  on 
that  glorious  Luminary  and  yourfelf ;  fo  at  this  Time,  Adieu. 


DIALOGUE  XII. 

The  Experiments  on  the  Air-pump  continued . 

Euphrofyne. 

THIS  Morning  anfwers  to  my  Willies  ;  the  glorious  Sun 
promifes  Succefs  to  our  Defigns,  and  the  Entertainment 
you  gave  me  with  the  preceding  Experiments,  have  greatly 
excited  my  Expeditions  for  the  Remainder  ;  but  none  takes 
with  my  Curiofity  fo  much,  as  the  Experiment  under  Confidera- 

tion. — - 1  fee  here  finds  the  Bottle  with  the  Fruit  ftill. 

Cleon.  Yes,  and  in  a  few  Minutes  time  the  Sun  will  dart 
its  Beams  into  the  Room.  — - This  convex  Glafs  will  con¬ 

verge  the  Beams  of  the  Sun  into  fo  finall  a  Compafs,  as  to 
make  them  burn  any  combuftible  Objedf  that  is  placed  in  the 

denfer  Part,  or  the  Focus  in  the  Rays. - Thus,  you  fee,  I 

hold  the  Glafs  in  the  Sun-beams,  and  a  Piece  of  brown  Paper 
in  the  Focus. - You  fee  it  begins  to  fume, - and  im¬ 

mediately  kindles  into  a  Flame. 

Euphrof.  A  furpriftng  Experiment  indeed  !  The  Heat  that 
fets  that  Paper  on  fire,  will  certainly  melt  the  Wax  on  the 
Cork,  which  now#  I  prefume,  you  are  ready  for. 


Cleon. 


and  Lad  y’s  Philosophy.  385 

Cleon.  I  waited  only  for  the  Sun,  and  now  I  take  the  Pump, 

and  place  it  in  its  Beams, — - and  exhauft  the  Air  from  the 

Fruit. - Then,  with  the  Glafs,  you  fee,  the  Sun-beams 

are  eafily  thrown  on  the  Wax,  which  inffantly  melts,  and 

clofes  up  the  Hole  ; - and  now  is  your  Fruit  prepared  for 

keeping  at  your  Pleafure. 

Euphrof.  I  thank  you,  Cleonlcus ,  for  this.  I  fhall  fet  it  by, 
with  an  Intent  to  prove  how  far  your  philofophical  Difcoveries 
can  be  applied  to  improve  thofe  natural  Delicacies  of  Life. 
- - 1  am  afraid  I  have  detained  you  too  long  with  this  Ex¬ 
periment.  Pray,  what  have  you  next  to  follow  ? 

Cleon .  As  thefe  Experiments  are  defigned  to  illuflrate  the 
Properties  of  natural  Bodies,  with  regard  to  Air,  I  fhall  now 
entertain  you  with  one  or  two  more,  about  vegetable  Subflan- 
ces  \  and  you  muff:  know,  that  Plants  are  organized  Bodies,  or 
conffft  of  Veffels,  of  different  Kinds,  for  circulating  Fluids 
from  the  Earth  and  Air,  through  all  the  Parts  ;  for  they,  no 
more  than  Animals,  can  fubfift  without  a  conftant  Refpiration 

of  Air. - Many  Experiments  we  fhall  hereafter  fliew,  to  de- 

monffrate  this  ;  but  at  prefent  fhall  entertain  you  with  one  or 
two  on  the  Pump. — — — You  fee,  I  have  a  long  Piece  of 

Wood,  fixed  into  a  Socket  of  Brafs  : - This  I  place  on 

the  open  Receiver,  fo  that  the  lower  End  is  immerfed  in  a  fmall 

Jar  of  Water, - and  exhaufting  the  Air  from  the  Surface 

of  the  Water,  you  fee  how  plentifully  it  rufhes  through  the 

Veffels  of  the  Wood  to  fupply  the  Deficiency. — - 1  put  my 

Thumb  on  the  upper  Part  of  the  Wood,  and  you  fee  no  more 

Air  appear  through  the  Water.- - —When  I  take  off  my 

Thumb,  you  again  fee  the  Air  ruffling  through  the  Pores  of 
the  Wood  into  the  Water;  and  thus  alternately,  as  I  put  my 

Thumb  on  or  off. - —By  this  Experiment,  you  fee,  that 

any  Piece  of  Wood  is  pervious  to  the  Air,  and  that  thofe  Air- 
veffels  run  through  the  whole  Length,  or  Subfiance  of  the 
Tree. 

Euphrof.  This  is  a  very  pleafant  Experiment,  and  entertains 
the  Eye,  at  the  fame  Time  as  it  improves  the  Mind.  I  knew 
not  before,  that  Air  was  fuch  a  neceflary  Article  in  Plants,  or 
that  they  were  thus  conffrudted,  to  circulate  that  wonderful 
Fluid, 


I 
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Cleon.  But  I  have  yet  another  Way  to  fhew  the  fame  Things 
which,  for  Variety- fake,  I  (hall  next  Entertain  you  with.—* 
I  take  a  Piece  of  the  fame  Wood,  about  half  an  Inch  long, 
cemented  in  the  lower  Part  of  a  hollow  Cylinder  of  Lignum  Vi - 
tee ,  which,  when  placed  on  the  Top  of  the  open  Receiver,  I 
£11  with  a  Quantity  of  Mercury  \  and  now,  exhaufiing  the  Air 
from  beneath  the  Weight  of  the  Air,  on  the  Top  of  the  Quick- 
filver,  forces  it  through  the  Pores  of  the  Wood,  and  makes  it 
defcend  into  a  fmall  Glafs  below,  in  the  Form  of  a  Shower  of 
Rain. 

Euphrof.  A  moft  beautiful  Shower  of  Mercurial  Rain,  in¬ 
deed  !  my  Eyes  fcarce  ever  beheld  any  Thing  more  agreeable. 

- - It  continues  to  rain  in  an  uniform,  fteady  Manner. - - 

A  tranquil  Shower  truly  !  for  though  I  plainly  fee  it,  yet  I  can 

fcarcely  hear  it  at  all. - — —  But  fee,  it  flops  at  once,  and  all 

the  Mercury  difappears  above  the  Wood. - -Well  !  this  is  a 

thorough  Demonftration  of  the  Porofity  of  the  Wood,  indeed. 

Cleon.  You  are  fatisfied  in  this  Point  by  the  foregoing  Ex¬ 
periments  ;  but  what  if  I  fhould  entertain  you  with  one  more 
yet  to  the  fame  Purpofe  ? 

Euphrof  Y ou  will  then  flill  more  delight  me,  and  I  fhould 
be  glad  to  fee  fo  important  a  Doctrine  eftablifhed  and  confirmed 
by  every  Way  you  think  proper  $  fince  every  Experiment  is  at 
the  fame  Time  a  new  Recreation. 

Cleon .  The  Pores  of  Wood,  which  you  have  already  feen 
pervious  to  the  Air  and  Mercury ,  I  fhall  next  fill  with  the  Latter 

of  thofe  Fluids, - and  fhall  fhew  you  this  Piece  of  Wood 

entirely  altered,  in  regard  to  its  Colour  and  Weight.  It  is 
now  a  light  Subfiance,  and  will  fwim  in  Water  ;  you  will  then 
find  it  heavy  enough  to  fink  to  the  Bottom,  like  a  Stone.  The 
Colour  is  now  white  but  when  injected  with  Quick-filver,  it 

will  be  changed  to  a  darkifh  Hue. - To  this  End,  I  put  it, 

under  a  Quantity  of  Mercury ,  in  a  fmall  Glafs,  and  there  con¬ 
fine  it  with  a  Cork. - 1  then  exhauft  the  Air  from  the  Re¬ 

ceiver,  placed  over  it,  and  the  Air,  contained  in  the  Pores  of 
the  Wood,  throws  itfelf  out,  as  you  plainly  fee  from  each  End, 

through  the  Quick-filver. - -  It  is  now  quite  exhaufted,  and 

by  letting  in  the  Air  again,  it  falls  on  the  Surface  of  the  Quick- 

filver,- 
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filverj  and  forces  it  into  every  Pore  of  the  Wood. . . Here 

it  is  ;  pray,  take  it  in  your  Hand,  and  look  at  it. 

Euphrof.  Well,  it  is  ftrangely  metamorphofed  indeed!  It 
looks  now  of  a  blue  Colour,  and  is  furprifingly  heavy  l  lure 
there  mu  ft  be  a  large  Quantity  of  Mercury  to  make  it  fo. 

Cleon.  There  is,  indeed,  a  great  deal  of  Mercury  contained 

in  the  Wood,  and— - if  ]  ftrike  it  againft  the  Table,  you 

fee  a  great  Quantity  falls  out  of  the  Pores. - —  By  weigh¬ 

ing  the  Wood  before,  and  after  it  is  injected,  you  will  find 

the  Weight  of  Silver  it  Contains  : - -But  what  will  afford 

you  the  moft  pJeafmg  Idea  is,  to  view  the  Wood,  thus  filled 
with  Mercury ,  with  this  magnifying  Glafs. 

Euphrof.  A  moft  delightful  View  it  affords,  indeed  !  I  fee 
the  Quick-filver  in  each  Pore  beautifully  round,  and  finning, 

like  fo  many  Pearls,  all  over  the  Surface  of  the  Wood. - * 

It  muft  certainly  be  owing  to  People’s  not  being  acquainted 
with  the  Nature  of  thefe  Things,  that  they  appear  fo  indiffe¬ 
rent,  with  regard  to  thefe  fublime,  and  rational  Amufements, 
and  fubftitute  the  low  Diverfions  fo  much  in  vogue  for  their 

leifure-hours  Employments.  — - -  But,  pray,  Cleonicus ,  what 

mean  thefe  Satyrs ,  and  other  Kind  of  Figures,  which  I  fee  at 
the  Bottom  of  this  Jar  of  Water  ? 

Cleon.  They  are  intended  to  exhibit  an  entertaining  Spedfa- 
cle  to  the  Eye  ;  for,  when  I  place  them  under  the  Receiver, 

and  exhauft  the  Air, - * - you  obierve,  they  gradually  afcend 

one  after  another. - -  Firft,  the  Bubble  afcends  to  the  Top 

of  the  Water, - the  Satyr  turning  himfelf  about,  with  his 

cloven  Foot,  afcends  perpendicular  to  the  upper  Regions  of 

the  Fluid. - After  this,  the  other  antique  Figures  begin  to 

move,  and,  in  their  Turns,  afcend  to  the  Top  of  the  Fluid, 
— — > — And  laftly,  Lucifer ,  with  his  Pitch  fork,  afcends  in  the 
Rear,  from  his  infernal  Station. - 

Euphrof.  They  make  a  grotefque  Figure,  truly  !  under  the 
Surface  of  the  Water.  They  feem  fufpended  and  moved,  like 

the  Puppets  in  a  Shew  :  — — -  But  I  fee  the  Magic  of 

all  thefe  Movements  plainly  ;  the  Images,  which  are  all  of 
them  heavier  than  Water,  and  fome  more  fo  than  others,  and 
therefore  fink  to  the  Bottom  of  the  Water;  — — but  their 
Bodies  being  hollow*  and  filled  Part  with  Water,  ajid  Part 

Eee  with 
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with  Air*  thro’  fmall  Holes  in  the  lower  Part,  it  neceflarily  foN 
lows,  that,  when  you  pump  the  Air  out  of  the  Receiver,  that 
in  the  Body  of  the  Images  will  expand,  and  expel  fome  of  the 
Water,  ’till,  by  this  Means,  each  Image  is  rendered  lighter 
than  the  Water ;  and  confequently,  mud  afcend  to  the  Top, 
in  that  pleafant  Manner  we  behold  them. 

Cleon.  That  is  the  very  Thing,  my  Euphrofyne 3  and  if  I 
drew  you  the  Experiment,  I  find,  it  is  fufficient  3  you  fave  me 

the  Trouble  of  an  Explication.  — - It  will  not  be  amifs,  in 

the  next  Place,  to  fhew,  by  Experiment,,  that  the  Medium  of 
Air  does  neither  help  nor  hinder  the  attracting  Forces  of  Bodies 
one  upon  another;  which  I  fhall  prove  in  the  three  different 
Cafes  of  Magnetifm,  EleClricity,  and  the  Attraction  of  Cohe- 

fron.  — - - And  firfl,  I  place  this  fmall  Compafs  and  Needle' 

under  the  Receiver  3  — —  ■■■  ■  then,  by  applying  one  End  of  the 

Magnet, 

An  Explanation  of  the  Figures,  reprefeniing  the  Experiments  of  the  Air - 

pump,  in  Plate,  N°.  XXXI. 

Fig.  1.  Shews  a  ftnall  Glafs,  fixed  upon  the  Plate  of  the  Air- 
pump,  by  the  Weight  of  the  Air. 

2.  The  Glafs  Bubble,  exhaufted  of  Air,  and  filled  with  Water. 

3.  The  fame  Bubble,  having  its  Water  exhauifed,  and  afterwards 
£Ued  with  Air. 

4.  The  Air,  in  the  great  End  of  an  Egg,  driving  the  Yolk  ont 
of  a  Hole  at  the  little  End. 

5.  Half  the  Egg-fhell  taken  off,  to  fhew  the  Futamen,  or  Skin  of 
the  Egg,  railed  up  and  protruded  from  the  Egg,  by  the  Expanfion 
of  the  Air  within. 

6.  The  Air-bubble  copioufly  afcending  thro’  the  Water,  from  the 
Peres  of  the  Egg. 

7.  Shews  the  Air,  ariling  from  the  Pores  of  an  Apple,  funk  to  the 
Bottom  of  a  Jar  of  Water. 

8.  Shews  a  Bladder,  which  at  firft  contained  but  very  little  Air, 
and  its  Neck  faff  tied,  expanded  by  the  Spring  of  the  internal  Air, 
nearly  to  its  full  Dimenfions. 

9.  Shews  an  empty  Bladder,  funk  to  the  Bottom  of  a  Jar  of  Wa¬ 
ter,  by  a  Weight,  which  is  afterwards  railed  to  the  Top,  by  the 
Expanfion  of  the  Air  in  the  Bladder. 

10.  Shews  the  Reafon  of  Cupping,  by  placing  the  Hand  on  the 
Top  of  an  open  P^eceiver. 

1 1.  The  Weight  of  the  Air  breaking  a  Bladder,  (tied  on  a  proper 
Glafs)  by  its  Preflure. 

'12:.  Small  Glafs-.bubbles,  and  Images,  railed  from  the  Bottom  cf 
a  Jar  pf  Water,  in  Vacuo. 

1 3  Shews 
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Magnet,  it  attracts  one  End  of  the  Needle ;  but,  if  I  turn  the 
other  magnetic  Pole,  it  repels  this,  and  attra£ts  the  contrary 
End  of  the  Needle,  juft  in  the  fame  Mariner  in  Vacuo ,  as  in 
the  Air. 

Euphrof.  It  certainly  does  :  The  Needle  is  put  into  Mo¬ 
tion  with  the  feme  Eafe  in  one  Caje,  as  in  the  other  3  at  leaft, 
I  can  fee  no  Difference.  —But  what  feems  moft  wonderful, 
is,  that  the  magnetic  Virtue  fhould  not  be  interrupted  by  the 
Glafs.  I  fhould  have  thought,  it  would  have  proved  a  very  fen- 
fible  Obftru(ftion  to  the  Influence  of  the  Magnet. 

Cleon .  Not  in  the  leaft,  this  Virtue  is  of  fuch  a  furprifing 
Nature,  that  it  penetrates  thro’  any  Sort  of  Subftance,  except¬ 
ing  Iron,  with  fcarce  any  fenfible  Dimunition  of  its  Force,  as  I 
fhall  more  particularly  fhew  you  hereafter,  when  we  come  to 
conftder  the  Nature  and  Properties  of  this  extraordinary  Poflil. 

E  e  e  2  — -  Then, 

13.  Shews  the  Air  contained  in  Water. 

14.  The  Air  in  Beer,  rifing  into  a  frothy  Head. 

13.  The  Air,  palling  thro1  a  long  Piece  of  Wood,  render’d  via¬ 
ble  in  Water. 

16.  Shews  the  Quick-filver,  forced  thro’  the  Pores  of  Wood,  and 
defcending,  in  the  Form  of  a  Mercurial  Shower,  into  a  Glafs  Jar 
below. 

17.  A  Piece  of  Wood,  immers’d  in  Quick-fllver,  to  have  its 
Pores  injefted  therewith. 

18.  Shews  a  fquare  Glafs  broke  by  the  Spring,  or  Preflure  of  the 
Air. 

19.  Shews  the  Syringe  defcendijig  by  the  Weight  at  Bottom,  by 
the  fufpended  Pi  lion. 

20.  Several  heavy  Weights  raifed  by  the  Expanfion  of  Air  in  an 
empty  Bladder  under  them. 

21.  Shews  the  Motion  of  a  magnetic  Needle  in  Vacitot  by  a  Load- 
ftone  externally  applied. 

22.  A  capillary  Tube,  immers’d  in  Water,  to  Ihew  the  Rifing  of 
that  Fluid  by  Attraction,  in  Vacuo. 

23.  Shews  the  Candle  going  out,  and  the  Smoak  defcending  in 
the  exhaufted  Receiver. 

2j..  Shews  the  Air  to  be  neceflary  for  conveying  Sound,  by  the 
ringing  of  a  Bell,  in  Vacuo. 

25.  Shews  the  different  Weights  of  Bodies  in  the  Air,  and  in  V acuo* 

26.  Shews  the  Method  of  preferring  Fruit,  by  exhaufting  the 
Air,  and  preventing  its  Return. 

27.  Shews  the  Air  to  be  neceflary  for  animal  Life. 

28.  Shews  Fifties  are  unable  to  abide  at  the  Bottom  of  the  Water, 
by  reafon  of  the  Expanflon  of  Air  in  their  Bladders,  and  the  In- 
creafe  of  their  Bulk  by  that  Means. 
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- - -  Then,  as  to  the  electrical  Fluid,  the  Glafs  does  no 

way  obftrudt  its  Action  ;  for,  if  I  take  thofe  final!  Pieces  of  Leaf- 
filver,  downy  Feather,  OV.  and  place  them  under  the  Receiver, 

and  draw  out  the  Air ; - then,  you  obferve,  by  applying  the 

excited  Tube  to  the  Side  of  the  Recipient,  the  light  Bodies 
will  be  attracted  and  repelled,  in  the  fame  Manner  as  in  the 
Air. 

Eupbrof.  It  is  certainly  Fact.  Neither  the  Glafs,  nor  ^Va¬ 
cuum  impedes  the  Adtion  of  this  wonderful  Power;  which 
Thing  I  could  not  readily  have  imagined,  if  thefe  Experiments 
had  not  verified  it  to  my  Sight. 

Clem.  Then,  as  to  the  attracting  Force  of  Bodies  in  gene¬ 
ral,  it  is  the  fame  in  Vacuo  as  in  the  Air,  which  I  thus  demon- 

fhrate  :  - - You  fee,  this  capillary  Tube,  being  immerfed 

with  one  End  in  Water,  attracts  that  Fluid  to  the  Height  of 
one  Inch  within  its  narrow  Bore  above  the  Surface,  and  it  will 
produce  the  fame  Effedt,  if  it  be  immerfed  in  the  Water  in 

Vacuo. ■ - To  this  End,  you  fee,  a  particular  Apparatus  is 

provided,  in  which  the  fame  capillary  T ube  is  placed  at  a  Dis¬ 
tance,  above  the  Water  in  the  Receiver  : - -Then,  hav¬ 

ing  drawn  out  the  Air,  I  thruft  down  the  Wire,  fo  that  one 
End  of  the  Tube  defeends  into  the  Water,  and  you  fee,  that 
the  Water  is  inflantly  attracted,  and  rifes  to  the  fame  Height 
in  the  Tube  as  before. 

Euphrof.  I  plainly  fee  it  does  ;  and  from  all  thefe  Experi¬ 
ments,  I  am  thoroughly  convinced,  that  the  Powers  of  Nature 
are  very  wonderful.  Bodies  adi  upon  Bodies  with  a  penetra¬ 
ting  Efficacy,  in  a  Manner,  too  wonderful  to  be  conceived  or 
underftoods  without  the  Affi-ftance  of  Philofophy. 

Cleon.  We  (hall  now  change  the  Scene  for  the  following 

O  O 

Adi,  and  divert  you  a  while  with  breaking  of  Bottles,  by 
which  the  Weight  and  Spring  of  the  Air  will  be  farther  de- 
monftrated,  and  that  their  Eifedfs  are  always  equal  to  each  o- 
ther.  For  this  Purpofe,  you  fee  provided  a  Sort  of  Bottles, 
blown  thin,  and  of  a  fquare  Form,  that  the  Air  may  have  a 

greater  Force  on  its  flat  Sides  to  break  them.  - On  the 

Top  of  one  is  cemented  a  brafs  Cap,  perforated  thro’  and  over 
the  Hole  is  tied  a  fmall  Piece  of  Bladder  for  a  Valve,  which 
admits' a  PaiTage  out  of  the  Bottle  into  the  Receiver  ;  but  pre¬ 
vents 
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vents  its  Return. - —  Then,  placing  the  faid  Glafs  on  the 

Pump,  under  the  Wire-cage,  I  place  over  all  the  Receiver. 

— - And  now  obferve,  that  having  exhaufted  the  Air  from 

the  Receiver,  and  consequently  from  the  Bottle,  as  it  cannot 
return  into  the  faid  Bottle,  when  I  turn  the  Stop -cock,  it  mu  ft 
fall  round  about  it,  and  by  its  Weight  and  PrefTure,  it  crufhes 
the  Bottle  to  Atoms,  as  you  fee. 

Euphrof.  Y es  truly,  I  faw,  and  heard  it  both  ;  and  the  fud- 
den  Effedf  made  me  ftart. - 1  fee  from  hence,  how  great¬ 

ly  the  Form  of  a  Glafs  prevents  it  from  fuffering  by  the  de- 
ftrudfi  ve  PrefTure  of  the  Atmofphere,  and  that  a  fpherical  and 
cylindric  Form  is  necefTary  for  the  Receivers  you  ufe,  to  fortify 
them  againft  fo  great  an  external  Force. 

Cleon.  What  you  obferve  is  very  true ;  and  I  have  hereto¬ 
fore  mentioned  to  you  the  great  Effects  of  confined  Air,  in 
burfting  Bottles  of  Beer,  Wine,  &c.  and  fhall  now  give  you 
an  Experiment  of  the  fame  Kind  upon  the  Air-pump.  In  this 
other  Square  Bottle,  the  Air,  which  is  confined  by  the  Cork 
and  Cement  on  the  Top,  fo  that,  when  it  is  placed  under  the 
Gage  on  the  Receiver,  and  the  Air  begins  to  be  exhaufted, 

you  will  obferve  the  EfTedf:  ; - - for,  upon  turning  theWinch, 

I  exhauft  the  Air  gradually,  and  leflen  its  PrefTure  upon  the 
Glafs  ;  but  the  Spring  of  the  Air  remaining,  the  fame  in  the 
Bottle  will  at  length  prove  Superior  to  the  Cohefton  of  the 
Glafs,  and  Comprefs-force  of  the  external  Air,  -  ■■■  which 
muff  neceffarily  burft  it,  as  you  fee.  1 

Euphrof.  I  did  not  expedt  it  quite  fo  Soon,  but  I  confider 
the  Bottles  are  very  thin  ;  and,  if  they  were  thicker,  I  fuppofe, 
the  Effedl  would  be  too  violent  for  an  Experiment. 

Cleon.  That  is  the  Cafe  in  all  Experiments  of  a  ftriking 
and  furprifing  Nature.  We  take  care  to  employ  no  more 
Force  than  what  is  necefTary  to  anfwer  the  Purpofe  the  Expe¬ 
riment  is  intended  for. - -As  by  many  of  thefe  Experiments 

you  have  been  taught,  how  great  the  Weight  of  the  Air  is, 
upon  the  Whole,  I  fhall  next  {hew  you,  that  the  Weight  of 
this  Fluid  is  very  fenfible  in  Small  Quantities,  and  that  it  may 
be  weighed  in  a  Balance,  in  the  fame  Manner  as  any  other 
JTody  is, 

k*  w’; 
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Euphrof.  Th  is  will  be  certainly  a  molt  agreeable  Experi¬ 
ment  !  But  I  have  not  the  leaft  Notion  how,  or  which  Way 

that  is  to  be  done. 

Cleon.  You  will  find  it  is  very  eafily  performed,  in  the  fol¬ 
lowing  Manner. - 1  have  provided  this  Florence  Flafk,  and 

cemented  a  Cap  of  thin  Brafs  on  the  Top  of  it,  with  a  fmall 
Hole  in  it,  over  which  a  Piece  of  Bladder  is  tied  for  a  Valve; 
this  will  admit  the  Air  to  be  drawn  out  of  the  Bottle  ;  and  pre¬ 
vent  its  re-entering,  as  you  faw  before. - This  Flafk  I 

now  place  under  the  Receiver,  and  exhauft  all  the  Air  out  of 

jt.» - — Then,  you  obferve,  I  let  in  the  Air,  and  the  Flafk  is 

not  broke,  by  reafon  of  the  great  Strength  of  this  Kind  of 

Glafs,  and  its  fpherical  Figure. - —  But  the  Air  being  ex- 

haufled,  I  hang  it  on  the  End  of  a  Balance,  and  equipoife  it, 
with  Weights  in  the  oppofite  Scale  : - Now  liften  atten¬ 

tively,  and  when  I  lift  up  the  Bladder-valve  with  a  Pin,  you 

will  hear  the  Air  rufh  into  the  Flafk  : - And  now,  you  fee  the 

Flafk  preponderates  the  Weight  of  the  Scale,  and  goes  down. 

_ _ .Then  I  put  fo  many  Grain-weights  in  the  other  Scale, 

as  reftore  the  Equilibrium,  and  confequently,  {hew  the  Weight 
of  the  Air  contained  in  the  Bottle. 

Euphrof.  This  Experiment  is  really  very  curious,  and  con¬ 
firms  the  old  Saying,  u  That  every  Thing  is  eafy,  when  it  is 
<c  underftood.”  I  fhould  have  thought  it  a  more  difficult  and 
critical  Matter  to  have  weighed  Air  in  a  common  Balance ; 
but  to  my  Surprife,  I  fee  you  make  no  more  of  it,  than  a  Gro  ¬ 
cer  does  to  weigh  a  Pound  of  Sugar. - One  Thing  you 

muft  let  me  know,  viz.  how  many  Grains  you  put  into  the 
Scale  to  balance  the  Weight  of  the  Air. 

Cleon.  Juft  ten  Grams,  and  the  Bottle,  when  nicely  mea- 
fured,  will  be  found  to  hold  one  Pint  and  a  Quarter  ;  fo  that  it 
follows  from  hence,  that  a  Pint  of  Air  weighs  eight  Grains , 
and  confequently,  a  Gallon  of  Air  weighs  64  Grains,  which 
is  a  little  more  than  a  Dram ;  therefore  a  Bujhel  of  Air  will 
weigh  a  fmall  Matter  more  than  eight  Drams  and  a  Half,  or 
an  Ounce  and  Half  a  Dram ;  by  which  you  may  eafily  under- 
ftand  what  the  Weight  of  the  Air  fhall  be  in  any  other  Bulk. 

Euphrof  Very  eafily,  truly  ;  you  have,  by  this  Experiment, 
given  my  Tho  ughts  quite  a  new  Turn,  with  refpedf  to  the 

Weight 
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Weight  of  the  Air,  which  I  had  no  Notion  of  being  fo  very 
fbnfible  in  fmall  Quantities,  as  you  have  made  it  appear.— — — 
But  what  is  intended  by  this  Syringe,  with  a  Leaden  Weight  at 
the  End  of  it  ? 

Cleon.  I  will  tell  you  ;  the  Syringe  has  its  Piflon,  different 
from  that  of  a  common  Syringe,  as  it  has  no  Valve,  or  Hole 
thro’  it.  This  Piflon,  therefore,  being  placed  at  the  Bottom 
of  the  Syringe,  and  the  leaden  Weight,  fere  we'd  on  the  Out-* 
fide  with  a  Piece  of  Leather,  to  prevent  any  Air  getting  in  ; 
then,  when  the  Piflon  is  raifed,  it  mutt  lift  up  the  Column  of 
Air  above  it,  and  confequently,  make  a  Vacuutfi ,  in  a  great 
Meafure,  below.  — — -  I  let  go  the  Piflon,  and  it  Hies,  with 
great  Rapidity  to  the  Bottom,  by  the  Force  of  the  Air’s  Pref- 
fure  on  it,  by  which  you  underfland,  that  the  Piflon  and  the 
Syringe  are  firmly  kept  together  by  the  PrefTure  of  the  external 
Air;  and  confequently,  if  this  Piflon  be  fufpended  on  the 
Hook  of  the  Brafs-piate,  placed  on  the  Top  of  an  open  Re¬ 
cipient  ;  then,  upon  exhaufling  the  Air,  and  leffening  its  Force 
on  the  Syringe,  the  Weight  of  the  Lead  will  caufe  the  Sy¬ 
ringe  to  defeend  from  the  Piflon,  and  lower,  in  Proportion,  as 
the  Air  is  more  exhaufled.- - -You  fee  the  Experiment. 

Euphrof.  I  do  ;  and  it  pleafes  me  much,  that  I  can,  at  the 
fame  Time,  fee  the  Reafon  of  it ;  and  I  further  perceive,  that, 
when  you  let  the  Air  in  again,  it  mull  force  the  Syringe  up  to 
the  Piflon  again. 

Cleon.  That  v/ill  be  the  Cafe.  — — —  I  turn  the  Vent-fcrew, 
and  the  Syringe  returns,  in  a  Moment,  to  the  Piflon. 

Euphrof.  But  thefe  great  Weights  in  a  Box,  which  I  fee 
Handing  here  !  What  Kind  of  Experiment  do  you  fhew  with 
them  ? 

Cleon.  Still  fomething  of  the  fame  Purpofe,  viz.  to  fhew 
the  great  Spring  of  the  Air  in  any  very  fmall  Quantity.— — - — — 
For  taking  the  Weights  out  of  the  Box,  you  there  obferve,  at 
the  Bottom,  a  Bladder,  in  Appearance,  without  any  Air ;  yet 
a  fmall  Quantity  there  is  in  it,  which  will  be  found  furTicient 
to  raife  all  thofe  heavy  Weights,  by  the  Force  of  its  Spring, 
when  the  Air  is  exhaufled  from  the  Receiver,  placed  over  it. 

Obferve  the  Experiment. - -  I  place  the  W eights  on  the 

Madder  in  the  Box,  and  with  the  firil  Turn  of  the  Winch, 
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you  may  juft  perceive  them  begin  to  rife. - -  The  next 

Turn  of  the  Winch  makes  the  Air  expand,  and  they  rife  more 

fenfibly  by  the  Side  of  the Veffel. — - —As  I  proceed  in  ex- 

haufting  the  Air,  you  fee  they  continue  to  rife,  till  at  length, 
they  have  rifen  more  than  an  Inch  higher  above  the  Rim  of  the 

Box,  than  they  were  at  firft. - Hence  you  fee  how  great  a 

Force  the  Spring  of  that  fmall  Quantity  of  Air  muft  be. 

Euphrof  One  would  hardly  imagine,  when  one  fees  an 
empty  Bladder,  that  there  fhould  be  fo  great  a  Force  concealed 
in  it  :  Such  Things  would  never  gain  Credit  by  bare  Report,  if 

they  were  not  verified  by  Experiment.  — - - —  One  Thing  has 

long  taken  my  Eye  in  this  mifcellaneous  Apparatus,  and  that  is, 
the  Guinea  and  large  Piece  of  Cork,  which  I  fee  appended  to 
that  fine  Balance ;  but,  I  think,  they  feem  not  to  be  nicely 
equated  in  Weight,  as  the  Gold  appears  to  preponderate  the 
Cork.- — — — I  fuppofe  you  have  fome  interefting  Point  to  efta- 
blifh  by  an  Experiment  thereby. 

Cleon .  A  very  material  Circumftance  of  Statics  depends  up¬ 
on  this  Experiment,  which  is  intended  to  fhew,  that,  when 
this  Balance,  with  a  Guinea  and  Cork,  is  fufpended  in  the  Re  ¬ 
ceiver,  that  then  the  Cork,  which  now  feems  lighted:,  will 
then  prove  the  heavier  Body,  and  much  preponderate  the  Gui¬ 
nea.  I  fhall  ftiew  you  the  Experiment  firft. - To  the 

Hook  of  the  Brafs-plate,  I  hang  the  Balance  within  the  Re¬ 
ceiver,  and  place  it  on  the  Pump. - Then,  obferve,  that, 

by  the  firft  Turn  of  the  Winch,  there  is  a  perfect  Equilibrium 

between  the  Cork  and  the  Guinea.- - In  two  or  three  Turns 

more,  you  fee  the  Cork  manifeft  a  greater  Weight  than  the 

Gold,  by  its  deftroying  the  Equilibrium. - And  when  I 

have  taken  the  Air  quite  away,  you  fee  the  Cork  preponderate 
the  Gold,  as  far  as  the  Beam  will  admit. 

Euphrof,  This  is  certainly  a  very  furprifing  Experiment. 

_ _ I  could  not  have  imagined  fo  great  a  Difference  in  the 

Weight  of  Bodies  could  have  been  occafioned  by  the  Medium 
of  Air ;  and  tho*  I  know  it  is  occafioned  by  the  Air,  I  have 
not  yet  Philofophy  enough  to  fee  thoroughly  the  Reafon  of  it ; 
jn  which  Cafe,  Cleonicus ,  I  muft  beg  your  Aftiftance  for  a  clear 
Apprehenfion  of  this  Matter. 


Chon* 
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Cleon,  You  will  hereafter  fee  many  Experiments  to  prove, 
that  Bodies,  moving  in  a  Fluid,  meet  with  Refinance  from  it, 
and  that  in  Proportion  more,  as  their  Bulk  are  larger  in  equal 

Weight.  — - -  The  Air  is  a  Fluid,  and  the  Cork  of  equal 

Weight  with  the  Guinea,  being  many  Times  larger  in  Bulk, 
will  meet  in  Proportion,  with  fo  much  more  Refiftance  from 
the  Air  ;  this  Refiftance  will  therefore  oppdfe  the  Defcent  of 
the  Cork,  more  than  it  does  that  of  the  Metal  ;  and  confequent- 
lv,  will  diminifh  more  of  its  Weight  in  a  greater  Degree. 
Therefore,  wdren  the  Weights  of  thofe  two  Bodies  are  equal  in 
the  Air,  it  muft  follow,  that,  when  the  Air  is  taken  away 
from  the  Recipient,  the  larger  Bulk  of  Cork,  which  before 
was  moft  refilled,  will  now  prove  the  heavier  Body  ;  as  you 
fee  in  the  Experiment;  and  hence  it  has  happened,  that  a  Hint 
from  this  Experiment,  has  put  feme  of  our  faving  Connoif- 
feurs  upon  infpedling  their  Barometers,  to  learn  from  thence, 
the  Denfity  of  the  Air,  when  they  propofe  to  purchafe  preci¬ 
ous  Stones,  or  Things  of  great  Value,  fold  by  Weight,  which 
are  heavieft  in  the  lighted:  Air. - -Alfo,  from  this  Experi¬ 

ment  it  appears,  that  a  common  Pound  of  Feathers  is  really  hea¬ 
vier  than  a  Pound  of  Lead ,  contrary  to  what  is  imply’d  by  thq 
ufual  Catch. 

F  f  f  Eupbrof. 

An  Explanation  of  the  Figures ,  representing  the  Experiments  in  the  Air~ 

Pump ,  in  Plate  XXXII. 

Fig.  29.  A  Fountain  playing  in  an  exhaufted  Receiver  by  the 
Preffure  of  Air. 

30.  Ditto  by  the  Spring  of  the  Air. 

31 .  An  Experiment,  fhewing  the  Rationale  of  Pump-work. 

32.  Shews  the  Mariner  how  Halos  are  produced  about  a 
Candle. 

33.  Shews  the  Afcent  of  Quick-filver  in  aTube,  by  the  Spring  of 
the  Air. 

34.  Shews  the  fame  by  the  Prefture  of  the  Air. 

35.  The  Experiment  of  weighing  Air  in  a  Bottle. 

36.  - of  burnt  Air  by  a  Charcoal  Fire. 

37.  - - - of  the  exhaufted  Hemifpheres  applied  to  the 

Stilyard. 

38.  - - of  a  Gun-Lock  in  Vacuo. 

29.  - - - of  Gun-powder  not  bring  in  Vacuo. 

40.  . . . . . — - -  of  a  Guinea- and  Feather  falling  together  m 

Vacuo. 
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Euphrof  Thefe  Experiments  {hew  the  Ufe  of  Philofophy  to 
Mankind,  in  rediifying  our  vulgar,  and  oftentimes,  naiftaken 
Notions  of  Things. 

Cleon .  The  Truth,  which  you  have  now  mentioned,  will 

be  farther  confirmed  by  the  next  Experiment. - We  hear 

the  Sound  of  Bodies,  but  little  think  of  the  Means  by  which 
the  Senfe  of  Hearing  is  efFedted  ;  nor  do  People  in  common 
appear  concerned,  to  know  the  Reafon  of  that  wonderful  Ef¬ 
fect  ;  though  it  be  in  a  great  Meafure  fhewn  very  eafily  by  the 

Air-pump. - For  this  Bell,  which  in.  the  Air  has  fo  per- 

fedf,  fo  loud,  and  fo  intenfe  a  Sound,  will  be  found  in  the 

exhau&ed  P^eceiver  to  have  none  at  all. - For  being  fuf- 

pended  in  this  Piece  of  Rrafs,  I  fcrew  it  onto  the  Plate  of  the 

Pump.  — - Then,  exhaufting  the  Air,  and  fhaking  the 

Pump,  you  fee  the  Clapper  ffrike  often  the  Side  of  the  Bell, 
but  hear  no  Sound  in  the  leaf!:. - Hence  you  are  immedi¬ 

ately  convinced,  that  the  Air  is  the  neceflary  Means  of  Sound, 
and  how  it  is  fo,  I  muff  take  an  Opportunity  hereafter  more 
fully  to  explain,  when  we  come  to  Experiments,  which  more 
particularly  relate  to  the  Organs  of  Senfation. 

Euphrof.  I  fhall  ever  think  myfelf  happy,  to  find  my  Un- 
derftanding  enlarged  by  Degrees,  and  as  I  fee  by  this  Experi¬ 
ment,  that  Air  is  neceflary  for  Sound  -T  fo  I  prefume  it  is  for 
Fire ;  fince,  by  the  Candle  which  I  fee  here,  I  fuppofe*  an 
Experiment  of  that  Sort  is  intended. 

Cleon.  That  is  the  Purport  of  the  Candle  : - For  fee  ; 

I  light  it,  and  place  it  under  the  Receiver, - —and  on  the 

£rft  Turn  of  the  Winch,  the  Vigour  of  the  Flame  declines* 
— - Upon  the  fecond  or  third  Stroke,  you  obferve,  it  de¬ 
clines  by  Degrees,  and  goes  out. - I  keep  turning  the 

Winch,  and  the  Smoke,  you  obferve,  defcends  very  copioufly 

from  the  Wick,  being  much  heavier  than  the  rarified  Air. - - 

Thefe  are  ufeful  Documents,  to  acquaint  us*  how  far  the  Air 
is  neceflary  to  fupport  a  Fire  and  Flame. 

Euphrof.  Every  Experiment  I  have  found,  by  Experience, 
a  Leflbn  of  Inftrudliom  I  knew,  that  Fire  much  depended 
upon  the  Air  being  excited,  and  increafed  thereby  at  any 
Time  ;  but  was  not  before  convinced,  that  it  was  fo  abfolutely 
neceflary  to  its  Exiflence.—~— Pray,  what  means  this  Firelock, 

Ckonicus  F 
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'Cleonicus  ?  I  begin  to  have  fome  Apprehenfions  at  the  Sight 
of  it. 

Cleon.  You  need  not  be  under  any  Concern  about  that. 

- - Your  Maid  every  Day  fets  fire  to  her  Tinder,  and  lights 

her  Candle  by  that  Inftrument ;  and  you  know,  that  the  Means, 
by  which  file  does  this,  are  the  Sparks  of  Fire,  produced  by 
the  fir  iking  of  the  Flint  again#  the  Steel  ;  but,  when  I  place 

it  under  the  Receiver,  no  fuch  Sparks  appear.— - —This, 

you  fee,  by  the  Experiment,  feveral  Times  repeated. - - 

You  fee  no  Sparks,  and  therefore  no  Tinder  can  be  kindled  in 

Vacuo. - By  all  which,  you  learn  how  necefFary  the  Air  is 

even  to  the  very  Appearance  of  Fire.- - -There  is  one  Expe¬ 

riment  more-,  which  is  ufually  fhewn  in  Confirmation  of  this 
Dodtrine,  and  that  is,  the  letting  fall  fome  Gun-powder  on  a 
heated  Iron  in  Vacuo ,  to  fhew  there  will  be  no  Explofion. 

Euphrof.  The  very  Mention  of  Gun-powder  makes  me 
fhudder.  I  hope,  there  will  be  no  Danger  attending  this  Ex¬ 
periment  ;  if  there  be,  I  muft  prepare  to  get  as  far  from  the 
Pump,  as  the  Limits  of  the  Room  will  permit* 

Cleon.  I  (hall  fhew  you  no  Experiment,  where  there  is  the 
lea#  Pofiibility  of  your  being  hurt  by  it :  The  Apparatus  is 
•every  Way  fecure. - You  fee  a  fmall  Magazine  of  Pow¬ 

der,  lodged  in  the  upper  Part  of  this  large  Receiver,  through 
•which  there  pafles  a  fmall,  hollow,  Brafs  Tube,  with  Holes  in 
its  Sides  ;  as  this  is  moved  up  and  down  in  the  Powder,  a  few 
Grains  will  get  into  the  T ube,  and  fall  from  thence  into  the 

Bottom  of  the  Receiver.' - Then  obferve,  this  heated  Iron 

is  placed  upon  a  fmall  Iron  Tripod,  and  in  the  Air,  I  drop  a 

few  Corns  of  Gun-powder  on  it. - They  immediately  take 

fire,  flafh,  and  explode;  but  not  fo  in  Vacuo. - 1  take  the 

ignited  Iron,  and  place  it  on  the  Frame  of  the  Pump,  and  co¬ 
ver  it  with  a  Recipient. - — «  And  now,  obferve,  upon  my 

pufhing  down  the  Wire,  a  little  of  the  Powder  falls  from  the 
Magazine  upon  the  Iron,  by  the  Heat  of  which  they  are  mel¬ 
ted,  dififolved,  and  evaporated,  without  any  Appearance  of  Flafh- 
ing,  or  Explofion  ;  and  all,  you  obferve,  proceeds  from  the 

Want  of  Air. - 1  turn  the  Vent-fcrew,  and  let  in  the  Air, 

and  then  the  falling  Grains  of  Powder  take  fire  from  the  Iron, 
•and  flalh  as  before. 


Ff  f  2 
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Euphrof.  We]l,  this  Experiment  has  almofl  put  me  in  a 
Tremor;  and  to  tell  you  the  Truth,  I  fhould  be  glad  to  take  a 
little  Turn  in  the  Garden,  to  take  the  freih  Air  ;  befides,  I 
think  it  high  Time,  that  you  had  a  little  Refpite  from  the  Fa¬ 
tigue  of  this  Ledfure ;  let  us  purfue  the  Remainder  of  thefe  Ex¬ 
periments  To-morrow,  or  the  firfl  Oppoitunity  you  have  Lei- 
fure. 


DIALOGUE  XIII. 

The  Experiments  on  the  Air-pump  continued. 


Enphrof  |  Hope  your  explofive  Experiments  are  now  at  an 
«  End  ;  for  though  I  take  Pleafure  in  learning  the 
.Nature  and  Properties  of  the  Air  by  them  ;  yet  they  have  fo 
much  of  the  Terrible  in  them,  that  I  can  lcarcely  conceit  I 
am  fafe  while  you  ihew  them. 

Cleon .  Our  Paffions  are  given  us  to  a  very  good  Purpofe  ; 
they  are  a  Kind  of  Armour  to  th?  Mind,  and  defend  and  for¬ 
tify  us  againft  difaftrous  Events  :  Others  operate  upon  us  in  a 
different  Manner,  moving  Pity  and  Companion  towards  every 
Objedt  we  fee  in  diftrefsful  Circumftances  ;  and  this  I  am  fure 
Will  be  your  Cafe  in  the  next  Experiment. 

j Euphrof*  I  am  jealous  of  fome  baneful  Experiment  to  fol¬ 
low.  It  gives  me  Pain  to  hear  you  prelude  to  it  thus. - 1 

thought  the  Life  of  fome  Animal  was  in  the  Cafe.  -  See 

here  comes  'John,  with  a  lovely,  young  Rabbit. - I  hope, 

that  tender  Creature  is  not  to  be  facrificed  for  my  Sake. - 

Cleon .  You  are  like  all  the  Reff  of  your  Sex.  - -  You 

think  it  Cruelty  to  attempt  the  Life  of  a  large  Animal,  but  are 
quite  regardlefs  of  the  Deftrudlion  of  thofe  which  expire  under 

your  Feet  in  every  Walk  of  Pleafure  you  take. -  We 

know  not  but  the  Life  of  one  Animal  is  equal  to  that  of  ano¬ 
ther  :  Little  depends  on  the  Bulk  or  Size  of  the  Creature  :  If 
any  Thing,  it  is  an  Argument  againft  you,  to  fay  it  is  fmall  ; 
fince  all  our  Obfervations  convince  us,  that  whatever  relates  to 
animal  Life,  Senfation  and  Motion,  is  always  more  exquifite 

in 
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in  thofe  Creatures,  in  Proportion  as  they  are  fmalkr.* — — — 
The  Million  of  Mites  in  Cheefe,  of  ftls  in  V iirlgar,  which 
are  daily  facrificecl  for  your  Appetite’s  Sake,  do  not  move  your 
Commiferation  fo  much,  as  this  one  fingle  Rabbit,  that  can 
hardly  be  faid  to  be  more  than  hah  alive,  and  fenfible,  as  be¬ 
ing  fo  young  : - But  to  mitigate  your  Concern,  I  fhall 

only  ftiew,  in  this  Experiment,  that  the  poor  Creature  does 
really  depend  upon  the  Air  for  Life  ;  and  after  that,  I  fhall 
put  it  into  your  Hands,  as  well  as  you  fee  it  now.-- — - — Here, 

John,  put  the  Rabbit  under  the  Glafs. - And  now,  my 

Euphrofyne ,  have  a  good  Heart,  and  look  on ;  for  turning 

away  your  Face  will  boot  the  Animal  nothing. - See,  upon 

exhaufting,  how  uneafy  it  appears. — — As  the  Air  is  more  ra¬ 
nked,  the  Animal  is  rendered  more  thoughtful  of  his  unlucky 

Situation,  and  feeks  in  vain  to  extricate  bimfelf. - He  leaps 

and  jumps  about. - A  Vertigo  feizes  his  Brain. - He  falls, 

and  is  juft  upon  expiring.  — —  But  I  turn  the  Vent- piece,  and 

let  in  the  Air  by  Degrees. - You  fee  him  begin  to  heave,  and 

pant. - At  length,  he  rouzes  up,  opens  his  Eyes,  and  wildly 

flares  about  him. - 1  take  off  the  Receiver,  and  fhall  now  de¬ 

liver  it  as  recovered  from  the  Dead. 

Euphrof.  Poor,  innocent  Creature  1  I  am  grieved  to  think 
thou  half  fuffered  fo  much  on  my  Account ;  but  be  affured,  my 
Care  fhall  be  proportionably  increafed  for  thy  future  Safety  and 
Welfare.  Thou  fhalt  always  be  my  darling  Rabbit;  as  by 
thee,  I  have  been  obliged  to  learn  how  neceffary  the  Air  is  for 

animal  Life,  and  Refpiration. - And,  pray,  Cleonicus ,  are 

thefe  Fifties,  which  I  fee  in  this  Jar  of  Water,  deftined  to  the 
fame  F ate  ? 

Cleon.  Not  intirely,  but  partly  fo.  The  Fifhes  which  you 
now  fee  frifking  about  at  the  Bottom  of  the  Water,  will,  when 
they  are  placed  under  the  Receiver,  be  obliged  to  aicend  fiom 
the  Bottom  to  the  Surface ;  and  though,  at  the  fame  Time,  they 
will  ftiew  a  conftant  Endeavour  to  regain  their  former  inferior 
Situation,  they  will  never  be  able  to  do  it. - •  See  the  Experi¬ 

ment.  As  foon  as  I  turn  the  Winch,  they  find  the  Difference 

of  the  Air. - You  fee  the  Bubble  of  Air  afcend  from  their 

Mouths  and  Gills. - -  They  appear  uneafy,  and  their  Bodies 

are  expanded. —-They  continue  to  rife,  at  the  fame  Time, 
r  they 
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they  (hew  an  Endeavour  to  defcend. - — You  fee  two  out  of 

the  three  floating  on  tne  Top,  and  though  not  in  the  Agonies 
of  Death,  yet  they  feem  greatly  diftrefled,  and  lie  with  their 
Backs  downward,  as  it  v/ere,  in  an  expiring  Pofture,  the 
Third  is  altnoft  perpendicular,  endeavouring  to  reach  the  Bot¬ 
tom,  but  cannot. - — 

Euphrof*  It  is  very  disagreeable  to  fee  thofe  poor  Creatures 
in  fo  miferable  a  Plight,  when  probably  their  Condition  may 
he  worfe  than  that  of  Death.  I  have  often  obferved  the  Air- 
bladder  in  Fifhes  ;  and  I  prefume,  it  is  owing  to  the  Expanfion 
of  Air  in  thofe  Bladders,  that  they  are  thus  obliged  to  fwim. 
- - —  Pray,  releafe  them  from  their  Mifery,  by  letting  in  the 


Air.. 

Cleon.  I  will  do  as  you  require.  - - - —  On  turning  the 

Yent-lcrew,  you  obferve,  their  Bodies,  as  it  were,  contradf, 
and  by  becoming  lefs,  they  are  rendered  heavier,  and  by  that 
Means  able  to  fink,  which  they  do  with  great  Precipitation. 

- — r  By  this  Experiment,  you  fee  how  neceflary  the  Air  is, 

even  for  Animals  that  live  in  the  Water,  though  they  can 
fhift  with  fo  final  1  a  Degree  of  finer  Air,  that  it  is  not  eafy  to 
kill  them  in  the  greateft  Vacuum  that  can  be  made  with  the 
Pump  ;  {<>  far  from  it,  that  I  remember  Mr.  Hawkjbee  tells  us, 
fie  let  two  Fifhes  hand  a  whole  Week  in  Vacuo ,  and  they  feem- 
ed  to  be  brifker  and  better  at  laft  than  at  firft,  when  the  Air 
was  drawn  from  them. 

Eupbrof,  The  Ufefulnefs  of  this  Machine  feems  unlimited. 
What  a  prodigious  Variety  of  Experiments  are  {hewn  there¬ 
by  to  explain  the  Nature  of  Things,  and  the  important  Pro¬ 
perties  of  Air  !  What  other  Experiments  remain,  Cleonicus  ? 

Cleon.  Several,  which  it  is  proper  you  fhould  be  acquain¬ 
ted  with. - You  have  feen  the  very  great  Weight  of  Air 

feveral  Ways  demonft rated,  but  one  more  remains,  which  will 
afford  vou  fotne  Pleafure.  — - Thefe  hollow,  Brafs  Hemi- 

j 

fpheres  are  put  together  with  3  Leather  between  them,  and  by 
Means  of  the  Stop-cock  ferewed  into  the  Plate  of  the  Pump, 
the  Air  is  then  drawn  out  of  them,  and  by  turning  the  Stop¬ 
cock,  I  prevent  its  returning  again. - I  hang  them  on  to 

the  Steelyard,  and  move  the  Weight  upon  the  Beam,  ’till  fuch 

Time  it  is.  fuffictent  to  feparate  them. - This,  you  fee, 

happens 
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happens  at  the  Number  1274,  which  fhews,  that  fo  many 
Pounds  Weight  are  equal  to  the  PreiTure  of  the  Air  upon  the 
Surface  of  the  Hetnifpheres  ;  and  this  agrees  with  what  I  have 
formerly  fhewn,  viz.  that  the  PreiTure  of  Air  upon  every 
fquare  Inch  is  equal  to  15  Pounds,  there  being  8  fqu are  Inches 
and  4  in  the  circular  Area  of  one  Hemifphere. 

Euphrof.  This  appears  to  be  a  very  nice  and  certain  Way 

of  meafuring,  by  Experiment,  the  Weight  of  the  Air.— _ — 

But  befides  the  Experiment  you  formerly  fhewed  me  of  the 
Quick-filver  rifmg  in  the  Barometer,  by  the  Weight  of  the 
Air,  I  fuppofe  you  have  other  Methods  of  doing  it  by  feverai 
Parts  of  the  Apparatus  I  here  lee. 

Cleon.  You  rightly  judge  of  them,  my  Euphrofyne .* — - _ — 

I  lhall  give  you  an  ocular  Demonftration,  that  the  Quick*  filver 
is  fupported  in  the  Tube  of  the  Barometer,  entirely  by  the 

PreiTure  of  the  Air.  Obferve  the  following  Procefs.  — - - -  £ 

take  this  fmall  Bafon  of  Quick-filver,  and  place  it  on  the  Plate 

of  the  Pump.  — - Then  I  invert  this  Tube,  Tiled  with. 

Quick Yilver,  therein. - 1  place  a  Receiver  over  them,  and. 

- — - on  the  Top  of  that,  a  tall  Tube  clofe  on  the  Top.—- 

The  Quick-filver  is  fupported,  you  obferve,  to  the  Height  of 

more  than  29  Inches,  — : - Then  I  turn  the  Winch,  and  by 

lelTening  the  PreiTure  of  the  Air,  on  the  Surface  of  the  Quick- 

filver  in  the  Bafon,  it  defeends  in  the  Tube. - * - A  fecond 

Stroke  lelTens  the  PreiTure  farther,  and  the  Quick-filver  de¬ 
feends  ftilf  lower. - A  third,  fourth,  &c.  promotes  the 

gradual  Defcent ; - ’till  at  laft,  you  fee,  the  Tube  aim  off 

evacuated,  as  the  Quick-filver  (lands  within  but  a  little  above* 
the  Surface  of  that  in  the  Bafon  }  all  which  plainly  {hew  the 

Thing  propofed.  - - -  But  this  is  rather  a  negative  Way  or 

fhewing  the  Thing.* - -You  will  fee  it  pofitively  and' proper¬ 

ly  produced  by  the  PreiTure  of  the  Any  when  I  let  it  again  irrt® 
the  Receiver.  —  I  turn  the  Vent  -fcrew  but  a  little  Way, 

and  the  Air  can  get  but  very  llowly  in. — - -  Then,  you  fee# 

how  naturally  the  Mercury  riles  in  the  Tube,  ’till  it  has  at¬ 
tained  its  former  Height,  and  thereby  raeafura  the  total  PreiTure 
of  the  Air. 

E up  hr  of.  This  is  a  very  curious  and  full  Proof  of  the.Si*T- 
penlion  of  Mercury  in  the  Barometer,  by  the  PreiTure  of  the 

..  A  b,. 
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Air. - But  what  means  this  other  Apparatus  of  a  long 

Tube,  fcrewed  into  a  Phial  of  Quick-filver  ? 

Cleon.  That  is  to  (hew  how  the  fame  Effect  is  producible 

by  the  Spring  of  the  Air. - For,  you  obferve,  the  Air  in 

the  Bottle  is  confined,  and  cannot  get  out  : - That  the 

long  Tube  is  open  upon  the  Top, - and  that  therefore, 

when  1  cover  the  Hole  with  the  Receiver,  and  tall  Glafs  Tube 
as  before,  upon  exhaufting  the  Air,  and  taking  its  Preffure  off 
the  Surface  of  the  Mercury  in  the  fmall  Tube,  die'’  Spring  of 
the  Air  in  the  Phial  will  exert  itfelf  on  the  Mercury  there,  and 

force  it  up  into  the^Tube, - - - ’till  at  length,  having  drawn 

awhy  all  the  Air,  the  Mercury  rifes  to  the  fame  Height,  by 
the  Spring  of  the  Air  in 'this  Cafe,  as  it  did  by  its  Preffure  in 
the  other, 

’  Euphrcf.  A  furprifing  Coincidence,  and  Equality  of  Effedfs, 

produced  by  the  Spring  and  Preffure  of  the  Air  ! - Here 

ieems  yet  another  Inflrument,  compounded  of  feveral  Parts,  to 
the  fame  Purpofe  ;  pray,  what  is  the  Ufe  of  that  ? 

Cleon.  It  is  partly  to  fhew  the  fame  Thing  as  before  ;  but 
more  diredtly  exhibits  the  Rationale  of  Pump-work,  as  it  de- 
m  on  ft  rates  the  Reafon  why,  at  every  Stroke  in  the  common 
Pump,  the  Water  of  the  Well  rifes  in  the  Pipe  below*  ’till  it 

arrives  in  the  Ciftern,  and  there  runs  out ; - -—for  the  Brafs 

‘Syringe,  or  Barrel  on  the  Top  of  the  Receiver,  reprefents  the 
Barrel  of  the  Water-pump. — —The  Mercury  in  the  Bafon, 
the  Water  in  the  Well,  and  the  Glafs  Tube,  immerfed  in  it* 

fhews  the  Pipe  of  the  common  Pump  ; - —for  now  fee  the 

Experiment.- - 1  raiie  the  Pjfton  of  the  Barrel,  and  there¬ 

by  lifting  the  Weight  of  the  Air  oft'  from  that  iii  the  Glafs 
T ube,  the  Mercury  begins  to  afcend  by  the  Preffure  of  the  Air 
on  that  in  the  Receiver ;  which  fhews  how  the  Water  rifes  in 
the  Pump  by  the  fame  Means. - - But  now  I  place  the  Ba¬ 

fon  of  Quick-filver  under  the  Receiver,  and  the  Brafs  Syringe 
on  the  Top,  with  the  Tube  immerfed  in  the  Mercury  as  be¬ 
fore, - — and  draw  out  all  the  Air. - * Then  I  raife 

the  Pifton,  but  no  Mercury  rifes  in  the  Tube,  as  there  is  now 

no  Prefiure  of  Air  to  produce  that  Effetft. - From  all 

which  you  are  convinced,  that  the  Medium  of  Air  is  the  great 

Agent 
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Agent  employed  to  adluate  all  Kind  of  Machinery  concerned 
in  the  Pump-work  of  every  Sort. 

Euphrof.  I  fear  I  fhall  tire  you  before  you  have  done ;  as  I 
fee  there  are  many  other  Parts  of  the  Apparatus  yet  unufed ; 
but  as  I  learn  fo  much  from  every  one,  I  fhall,  for  my  own 
Sake,  bear  with  your  Fatigue  a  little  longer. 

Cleon.  Say  nothing  of  that,  Siller;  for  whatever  improves: 
your  Mind  gives  me  the  greateft  Pleafure.  A  few  Experiments 
more  will  finifh  the  ufual  Courfe,  and  the  next  fhall  be  of 
Fountains,  which  play  by  the  Weight  and  Spring  of  the  Air  ; 
— for  this  Purpofe,  I  take  this  Transferer,  or  Plate  of  Brafs, 
with  a  tall  Receiver  on  it,  and  by  Means  of  a  Stop-cock,  fcrew 
it  to  the  Plate  of  the  Pump,  and  exhaufi:  all  the  Air.-— Then 
I  take  it  off  the  Pump,  having  firft  turned  the  Stop-cock  to 
prevent  the  Return  of  the  Air  to  the  lower  Part,  J  fcrew  on  a 
Glafs-tube,  and  then  place  it  in  a  Bafon  of  Water,- — After 
this,  I  turn  the  Stop-cock,  and  the  Preffure  of  the  Air,  on  the 
Surface  of  the  Water,  forces  it  up,  through  a  very  fmall  Ad¬ 
jutage  in  the  Plate,  in  the  Form  of  a  curious  Fountain,  to  the 
Top  of  the  Glafs,  from  whence  it  defcends  to  the  Bottom, 
and  thus  it  will  keep  phying,  till  the  W ater  rifes  to  the  Hole 
in  the  Top  of  the  Adjutage. 

Euphrof.  This  is  a  very  entertaining  Experiment ;  but  how 
do  you  apply  the  Apparatus  to  make  the  fame  Fountain  by  the 
Spring  of  the  Air  ? 

Cleon .  Nothing  more  is  neceffary  for  this  Purpofe,  than  fcrew- 
ing  the  Stop-cock,  with  its  Pipe,  on  a  Bottle,  partly  filled 
with  Water  ; — ffor  this  being  done,  when  I  turn  the  Stop-cock, 
the  Spring  of  the  included  Air  drives  the  Water  thro’  the  Pipe 
into  the  exhaufted  Receiver,  and  plays  the  Fountain,  as  before. 

Euphrof  I  think  you  call  thefe  artificial  Fountains  ;  and  lure- 

ly  they  deferve  that  Epithet. - 1  have  heard  much  talk  of  the 

Experiment  of  the  Guinea  and  Feather  falling  at  the  fame 
Time  to  the  Bottom  of  a  Receiver  in  Vacuo.  I  fuppofe  this 
tall  Receiver  is  appropriated  to  that  Ufe. 

Cleon.  It  is  fo  5  and  by  this  fmall  Machinery  of  Brafs,  you 
fee,  it  is  very  eafy  to  let  the  Gold  and  Feather  fall  both  at 

the  fame  Inftant  from  the  Top. - —I  do  this,  while  the  Air  is 

in  the  Receiver,  and  you  fee  a  manifeff  Difference  in  the  Time 

G  g  g  or 
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of  the  Fall  ;  the  Feather  defcending  gently,  and  with  an  indi-. 

xedi  Motion  to  the  Bottom. - But  now  I  will  replace  them  on 

the  Top,  and  exhauft  the  Air,  and  then, - look  fteadfaftly 

at  the  Bottom  of  the  Glafs,  and  you  fee  they  both  come  there 
together. 

Euphrof.  I  obferve  they  did  ;  nor  do  I  much  wonder  at  it, 
when  I  confider  the  great  Refiftance  that  light  Bodies  meet 
with  from  the  Air,  but  Bill  I  cannot  fay,  that,  fuppofing  there 
were  no  Refiftance  at  all,  I  clearly  comprehend  the  Reafon 
why  a  light  Body  fhould  fall  fo  foon  as  a  heavy  one  ;  for  Bodies 
fall  by  their  Weight,  and  there  is  much  more  Weight  in  the 

Guinea,  than  in  the  Feather,  and  therefore,  one  would  na- 

*  <  .  * 

torally  think,  it  fhould  fall  fooner. 

Cleon.  Moft  People  think  as  you  do,  that  the  Velocity  of 
falling  Bodies  is  proportioned  to  their  comparative  Weights  q 
but  this  is  entirely  a  Miftake  ;  for  the  Velocity  is  proportioned  to 
the  Force  of  Gravity  on  a  ftngle  Particle  of  Matter  in  any 
Body,  and  this  Force,  being  equal  upon  all  the  Particles,  pro¬ 
duces  an  equal  Velocity  in  Defcent  upon  them  all  ;  and  whe¬ 
ther  they  are  more  or  lefs  in  Number,  and  whether  they  are 
Connected  Gr  di (engaged  from  each  other,  does  not  affedft  the 
Cafe;  for  each  Particle  is  ftill  impelled  with  the  fame  Force  ; 
and  therefore,  one  ftngle  Particle,  or  any  fmall  Number,  will 
defeend,  juft  as  faff  as  any  greater  Number  ;  which,  in  other 
Words,  is  only  to  fay,  that  a  light  Body  will  fall  juft  as  faft:  as 
a  heavy  one,  in  an  unreftfting  Medium. 

Euphrof  I  make  no  Doubt  but  what  you  fay  is  right,  and 
that  I  fhall  one  Day  or  other  be  more  capable  of  conceiving 
the  Nature  of  thofe  phyfical  Truths,  better  than  I  do  at  pre~ 
fent  ;  for  now  I  chiefly  attend  to  the  Experiments,  and  lhall, 
at  my  Leifure,  reafon  upon  them  in  the  beft  Manner  1  can  by 
your  Afliftance.  But,  pray,  what  means  the  Chafing -difh  of 
flaming  Charcoal  ju^  now  brought  into  the  Room. 

Cleon.  I  ordered  it  not  before,  that  it  mig-ht  not  render  the 
Air  of  the  Room  difagreeable  ;  for  it  is  defigned  to  fhew  what 
pernicious,  apd  deadly  Qualities  it  imparts  to  the  Air,  that  is 
aftedted  by  it,  and  impregnated  with  its  Fumes.  We  have 
but  too  many  melancholy  Inftances  of  People,  who  are  iufto- 
cated,  and  killed  by  fuch  a  noxious  and  poifoned  Air,  owing 
v , .  1  ...  .  /  entirely 
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entirely  to  their  Ignorance,  how  far  the  Air  may  be  altered* 
With  regard  to  its  falubrious  Property,  by  fuch  Parts  as  it  re¬ 
ceives  from  fiibterraneous  Fermentations,’  mineral  Strata,  and 
vitiated  Air,  palling  through  therm  This  we  ufually  illuftrate 
by  the  Air,  palling  through  a  Charcoal  Fire,  into  the  exhauf- 

ted  Receiver,  in  the  following  Manner.- - -I  take  a  large, 

open  Receiver,  and  place  on  the  Pump,  On  which  is  placed  a 
brafs  Plate,  with  a  Stop-cock,  and  Crane-neck  Tube  of  Cop* 
per.— Then,  exhaufting  the  Air  from  the  Receiver,  and 
holding  the  Chafing-diih  of  Coals,  fo  that  the  End  of  the 
Tube  may  enter  into  a  Part  that  is  thoroughly  kindled, — — »X 
turn  the  Vent-piece,  and  you  hear  the  Air  rufli  thro’  the  Fire 
into  the  Receiver. 

Euphrof.  That  I  did^  indeed. - -But  I  fed  no  Difference  ini 

that  Air  in  the  Receiver,  and  the  common  Air.  I  fhould  not 
have  fufpedted,  that  any  Alteration  had  been  made  in  the  Air 
from  what  I  fee,  in  its  palling  through  the  Fire. 

Cleon.  But  you  will  foon  be  convinced,  there  is  a  great  Al  ¬ 
teration  made  by  that  Means  ;  for  by  putting  a  tender  Bird,  or 
other  Animal,  into  the  Receiver,  filed  by  this  Air,  you  would 
perceive  it  fdon  become  ftupified,  afterwards  convulfed,  and  at 
length  expire  ;  but  fuch  Sort  of  Experiments  would  give  you 
more  Pain  than  Pleafure  :  And  therefore,  I  fliall  forbear  them. 

It  will  be  fufficient  to  fhew  you,  that  a  Candle  will  immedi¬ 
ately  go  out  in  this  corrupted  Air  5  for  fee  the  Experiment.-** 

I  place  the  Candle  on  the  End  of  the  Wire,  and  put  it  down 
thro’  the  Top  of  the  Receiver,  but  you  obferve,  as  foon  as 
the  Flame  defcends,  without  leaving  it  floating  on  the  Surface* 

It  becomes  extindE- - - — -I  try  it  a  fecond  Time,  and  it  goes 

out  as  before  ;  and  this  would  be  the  Cafe,  were  I  to  attempt 
it  an  hundred  Times.  ——  I  now  let  out  a  Part  of  the  Air,  by 
lifting  the  Receiver  up,  and  let  the  Air  from  above  force  Part 

of  it  out  from  below. - Then  I  light  up  the  Candle,  and 

putting  it  down  the  Receiver,  the  Flame  will  foon  appear  to  be  . 

affected, — —is  diminifhed  by  Degrees, — -looks  blue,— - and  at 

Length,  is  extindE — —I  will  now  light  it  up  again,  and  fhew 

how  this  noxious  Air  may  be  purified  by  Fire  ; - for  this 

Purpofe,  .1  gently  carry  the  Flame  of  the  Candle  thro*  all  the 
tipper  Parts  of  it,  which  it  heats  by  Degrees,  renders  it  by- 

G  g  g  %  th  it 
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that  Means  lighter,  and  therefore,  eafily  expelled  by  ths 
Weight  of  the  external  Cold,  and  heavier  Air;  in  this  Man¬ 
ner  it  will  foon  be  driven  out  of  the  Receiver,  while  you  fee 
the  Flame  of  the  Candle  recover  by  Degrees ;  and  bum  at  laft 
with  its  ufiial  Vigour. 

Euphrof.  Such  Experiments  as  thefe  are  calculated,  I  find, 
not  only  for  Entertainment,  but  are  of  the  laft  Importance  and 
Neceffity.  Ignorance  in  natural  Science  is  not  only  always 
fhameful,-  but  in  many  Cafes  extremely  fatal.  How  many 
Lives  might  have  been  faved,  and  Families  preferved  from  Mi- 
fery  and  Ruin,  had  this  one  Engle  Experiment  of  the  Air- 
pump  been  known  to  the  Populace  of  every  Age  and  Nation. 

Cleon.  Your  Reflections  on  this  Head  are  very  juft  and  ra¬ 
tional  ;  but  tho’  Providence  has  referved  thofe  very  great  Dif- 
coveries  for  this  Age,  we  feem  to  be  little  regardful  of  them, 
or  grateful  for  them  ;  nor,  as  we  receive  the  Benefits  intended 
by  them  fo  generally,  as  might  be  expedled.  For  Inftances  of 
Mortality  of  this  Kind,  by  Damps  in  Mines,  Effluvia,  &c. 
are  but  too  numerous  and  recent  among  Us  ;  when  almoft  every 
Gentleman  of  Tafte  has  an  Air-pump  in  his  Study.  It  would 
perhaps  reflect  too  much  on  the  Depravity  of  human  Nature,  to 
obferve,  with  what  Coldnefs,  not  to  fay  Contempt,  the  moft 
finking  and  entertaining  Experiments  of  the  Air-pump  have 
been  treated  by  forne  People, — - — I  have  only  one  Experiment 
more  to  detain  you  with  at  prefent.  You  have  been,  doubtlefs, 
amufed,  with  obferving  the  Halo  about  the  Moon,  in  a  hazy 
Atmofphere,  in  a  Winter’s  Night. 

Euphrof.  J  have  feveral  Times  obferved  that  Phenomenon, 
not  only  about  the  Moon,  but  about  the  Sun.  Pray,  Cleoni - 
cus,  can  you  explain  the  Nature  of  it,  by  any  Experiment  on 
the  Air-pump  ? 

Cleon.  We  can  partly  illuftrate  its  Nature  this  W ay ;  for  it 
refults  from  fuoh  a  Refradiion  of  the  Rays  of  Light,  as  is  mads 
by  their  PafFage  thro’  a  Body  of  Vapours  and  Air,  of  a  parti-’ 
eular  Denfity,  as  you  will  eafily  obferve  by  the  following  Ex¬ 
periment. — — I  take  a  Candle,  and  place  it  on  that  Side  of  the 
Receiver oppofire  toyou,fo  that  the  Flame  maybe  feen  thro’  the 
upper  and  larger  Part :  I  then  turn  the  Winch,  aud  exhaufting 
Part  of  the  Air,  make  it  of  a  proper  Denfity,  and,  at  the 

fame 
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fame  Time,  filling  it  with  Vapour,  or  aqueous  Particles, 
from  the  moiftened  Leather  below ;  the  EfFedt  will  be,  that 
the  Rays  of  Light,  palling  from  the  Candle  thro’  this  Medium- 
Air  in  the  Receiver,  will  caufe  the  Appearance  of  Halos  round 
the  Candle  to  your  Eye,  of  different  Colours  and  Extent— — . 

variable,  as  I  make  the  Vacuum  greater  or  lels. - If  I  take  the 

Air  quite  away,  they  difappear,  as  they  do  alfo,  by  letting  the 
Air  in  again. 

Euphrof.  They  make  a  beautiful  Appearance  indeed  !- — — I 
obferve  them  vary  in  their  Colour  and  Magnitude,  according 
to  the  different  Denfity  of  Air,  and  Quantity  of  Vapour  it  con¬ 
tains. - From  thence  I  am  convinced  of  the  general  Nature 

of  fuch  Appearances.- — Upon  the  Whole,  Cleonkus ,  however 
lightly  ethers  may  pafs  by  thefe  great  Topics  of  natural  Know¬ 
ledge,  I  fhall,  for  my  own  Part,  ever  reflect  on  them  with  the 
greateft  Pleafure,  and  think  myfelf  indebted  to  you  for  the' 
Pains  you  have  taken  to  lay  them  before  me  in  fo  inftrudlive  a 
Manner  ;  and  nothing  will  appear  fo  afionifhing  to  me,  as  to 
hear  any  Gentleman  of  Fortune,  Spirit,  or  Genius,  fhould  be 
without  an  Air-pump  in  his  PofTeflion. 


DIALOGUE  XIV. 

*fhe  Nature ,  Structure  and  Ufe  of  the  Condenser, 
Mercurial  Gage,  Air  -  Gun,  and  Venti¬ 
lator. 

Cleon .  Morning,  my  Euphrofyne^  finiihes  our  Con- 

•iL  verfation  on  Pneumatics  ;  for  tho’  you  have  feen  a 
Variety  of  different  Rinds  of  Machines  for  explaining  the  Na¬ 
ture  and  Qualities  of  the  Air,  there  {fill  remain  fome,  whofe 
,Ufes  are  too  considerable  riot  to  deferve  your  Notice.  Thofe 
you  have  already  contemplated,  chiefly  regard  the  W  eight  and 
Spring  of  the  Air  in  its  natural  State.  But  it  will  be  worth 
your  While  to  confider  how  far  the  Spring  of  the  Air  may  be 
increafed  by  artificial  Coiripreffion,  and  the  great  Effects  that 
are  thereby  produced, 
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Euphrof.  This  is  a  Subject  that  will  prove  very  grateful  to  me, 
provided  you  have  nothing  dangerous  in  thefe  Sort  of  Experiments  j 
for  I  have  learned  to  know,  by  what  has  already  palfed,  how  very 
great  Effects  may  be  produced  by  the  Spring  of  the  Air,  and  I  fee 
fome Parts  of  your  Machinery  here  are  particularly  calculated  againft 
fo  great  a  Force  :  Pray,  what  do  you  call  this  Machine  which  ftands 
here  ?  * 

Cleon.  It  is  commonly  called  the  Condenser,  becaufe  by  Means 
thereof,  the  Air  may  be  compreffed  almoft  to  any  Degree  we  pleafe  ; 
for  the  two  brafs  Cylinders,  being  placed  together  with  a  Leather 
between  them,  and  fcrewed  fall  upon  each  other  in  the  Frame,  as 
you  fee,  the  Air  thrown  in  by  the  Pifton  on  the  Top,  till  it  is  ren¬ 
dered  fo  denfe,  and  its  Spring  of  Courfe  fo  great,  as  we  judge  the 
Strength  of  the  Brafs  will  admit.  This  is  done,  by  placing  the 
Valves  in  the  Barrel  andPiftonthe  contrary  Way,  to  what  you  ob- 
ferved  in  thofe  of  the  Air-pump  ;  for  as  they  opened  upwards,  thefe 
open  downwards,  by  which  Means  the  Air  that  is  crouded  into 
the  Condenfer  cannot  poffibly  return,  and  thus  Experiments  may  be 
fhewn  on  Animals,  Vegetables,  Fire,  and  any  Sort  of  SubjeCt  in¬ 
cluded  in  this  condenfed  Air.  Mr.  Boyle  has  left  Us  a  great  Number 
of  Experiments  on  this  Subject,  by  which  he  has  fhewn,  that  Ani¬ 
mals  may  be  killed  by  a  too  great  Condenfation  of  Air  ; - that 

when  condenfed  to  a  moderate  Degree,  he  has  found  them  to  live 

longer  than  in  common  Air. - That  compreffed  Air  affe&ed  Flies, 

Frogs,  and  fuch  like  Animals  but  very  little. - That  Mouldinefs 

is  promoted  nearly  in  Proportion,  as  the  Air  is  condenfed. - That 

Vegetation  is  not  prejudiced  by  condenfed  Air  } - and  many  o- 

ther  Things  of  Confequence  you  will  find  in  his  Treatife  on  this  Sub¬ 
ject,  to  which  I  refer  you. 

Euphrof.  I  fee  but  one  Objection  to  this  Machine,  and  that  is, 
One  lofes  the  Pleafure  of  feeing  the  Experiment  in  a  great  Meafure, 
by  the  Subject's  being  included  in  a  Vefifel  of  Brafs. 

Cleon.  The  brafs  Condenfer  is  ufed.  only  in  fuch  Cafes  wdiere 
great  Degrees  of  Comprefiion  are  required,  in  all  other  Cafes  a 

ftrong  Glafs, - fuch  as  you  fee  here,  f - In  this  you  place  the 

Animal,  Plant,  CsA.  and  then  condenfing  the  Air  upon  it  with  the 
Syringe,  as  before,  you  will  have  the  Satisfaction  of  obferving  the 
Procefs,  and  plainly  fee  the  EfFeCts  which  condenfed  Air  has  upon 

different  Subjects  placed  therein. - In  this  glafs  Condenfer  you  may 

venture  to  force  the  Air  in  fo  far,  as  to  render  it  three  or  four  Times 
more  denfe  than  the  common  Air,  which  will  be  fufficient  to  ahfwer 

moil  Purpofes. - Moreover,  you  may  at  any  Time  know  how  denfe 

the  Air  is,  by  a  fmall  mercurial  Cage,  placed  in  the  Condenfer,  and 

which 

*  Figures  of  Plate  XXXIII.  deferibed. 

A  B  C  D,  The  Frame  of  the  Condenfer. - H  IK  HLK,  The  two  Brafs 

Cylinders,  or  Parts  fet  together  at  H  K. - F  G,  The  Brafs  Barrel,  or  Sy¬ 
ringe. - E,  The  Handle  of  the  Pifton,  by  which  the  Air  is  injected. 

j-  Figure  II. 

AB,  The  Glafs  Condenfer. - abed,  The  Mercurial  Gacce. - a  b  r,  The 

Bafon.* - f  g,  The  Surface  of  the  Quick  filver  in  the  Bafon. - c  The 

ifayefted  Giafs-tube,— — -  The  Surface  of  the  Mercury  in  the  Tube, 


* 


* 
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which  I  have  provided  on  purpofe  to  fhew  you  the  Experiment ;  for 
the  fmall  Tube  being  inverted  in  a  Bafon  of  Quick-filver,  you  will 

obferve, - that  as  I  force  the  Air  into  the  Glafs,  it  condenfes  the 

included  Air,  and  prefling  with  a  greater  Force,  drives  it  by  Degrees 

up  into  the  Tube, - -and  higher  than  before  at  every  Stroke  of  the 

’Pifton, — - When  the  Quick-filver  Alls  half  the  Tube,  the  Air  is 

of  a  double  Denflty, — when  it  Alls  |  of  the  Tube,  the  Air  is  three 
Times  denfer,  and  fo  on;  for  the  Denflty  of  the  Air  is  always  in- 
verfely,  as  the  Space  it  takes  up,  as  you  will  eafily  underhand. 

Euphrof  This  will  be  the  natural  Refult  of  Compreflion  in  any 

Body.- - But,  pray,  Cleonicus ,  what  is  the  Defign  of  this  Gun  ? — * 

I  remember  you  told  me,  our  exploflve  Experiments  were  at  an  End, 
|f  fo,  why  then  this  Fire- lock  ? 

;  Cleon .  It  is  a  Gun,  in  Form  like  others,  and  has  a  Lock,  but 
neither  Fire  nor  Powder  is  here  neceflary.— The  Method  of  difcharg- 
ing  this  Gun,  is  by  Means  of  condenfed  Air  let  in  behind  the  Ball 
in  the  Barrel,  anjd  therefore  it  is  called  the  dir -gun.  — — This  Gun 
conflfts  of  two  Barrels,  and  the  Air  is  flrongly  condenfed  between 

them,  by  Means  of  a  Syringe  placed  in  the  Butt-end. - But  that 

you  may  have  a  more  perfedi  Idea,  I  fhall  take  the  Gun  to  Pieces, 
and  Ihew  you  the  feveral  Parts.  J 

Euphrof  You  are  very  obliging,  Cleonicus ,  the  View  of  fuch  a  Piece 

of  Mechanifm  gives  me  the  greateft  Pleafure.- - -But  when  you  dif> 

charge  it,  let  me  get  at  at  a  Diflance  from  you. - - 

;  Cleon.  You  have  nothing  to  fear. — Obferve  the  Board  at  the  Dif¬ 
iance  of  30  Yards. - 1  draw  the  Trigger  ; - The  Bullet  you  fee  has 

pafled  thro’  the  Board, — and  beat  a  Hole  in  the  Brick  of  the  Wall, 
feveral  Yards  behind  it ; — another  Difcharge,  with  the  fame  Air,  has 
the  fame  EfFedt ; — —a  Third  carries  the  Bullet  thro’  the  Board,  as  at 


firft. - *"  '  • 

i  Euphrof  Well,  this  is  a  philofophical  Method  of  fhooting,  truly  ! 
— I  could  not  have  thought  the  Strength  of  Air  had  been  fo  near  to 
that  of  Gun-powder.— But  fee,  what  is  this  other  curious  Machine  in 
Glafs  ? 

:  Cleon.  You  have  often  heard  talk  of  Ventilators,  for  difcharging 
the  noxious  Air  from  clofe  Rooms,  in  Prifons,  on  board  a  Ship, 
tdc,  and  I  have  here  a  Model  of  one  in  Glafs  ||,  that  you  may  plain- 


C  E  M  D.  The  Air-gun. 


J  Figure  III.  explained. 


ly 


A  K,  The  Barrel  for  the  Bullet. 


-M  NP,  The  Syringe  in 


E  C  D  R,  The  larger  Barrel  containing  the  Air. - 

the  Stock  of- the  Gun. - E  P,  The  Valve  thro’  which  the  Airis  driven  from 

the  Syringe  into  the  Space  between  the  Barrels. - -K,  The  Bullet  lodged  in 

its  proper  Place. - -S  L,  Another  Valve,  which  being  pufhed  open  by - 

O,  the  Trigger,  lets  the  condenfed  Air  in  upon  the  Bullet,  which  drives  it  out 


with  very  great  Force.  .  ■  *  •  i'¬ 

ll  Figure  IV. 

A  B  CD  E  FG,  The  Body  of  the  Glafs- ventilator. - IKLMNOP,  The 

Glafs- cafe  in  Front.— ^-FH,  A  Board  that  moves  up  and  down.- - -QJl,  The 

String  by  which  it  is  moved. - -a  g,  The  two  Valves  in  Front  at  Top,  by 

which  the  Air  enters  into  the  Ventilator. - »c  d ,  Two  Valves,  by  which  the 

Air  goes  out  of  the  upper  Part  into  the  Glafs -cafe'. - —b  h.  Two  Valves  :n 

the  lower  Part, of  the  Ventilator,  by  which  the  Air  of  the  Room  enters  into  it. 

- - -e  /,  Two  Valves,  by  which  the  Air  is  forced  out  of  the  lower  Part 

into  the, .Glafs -cafe.  .  .  * 
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!y  fee  its  Nature,  and  Manner  of  Operation. — You  obferve  the  Body 
of  the  Machine  is  a  Box,  within  which  a  Board  is  hung  to  the  Middle 
of  the  Fore-part,  and  is  moveable  backward  and  forward,  from  the 
Bottom  to  the  Top,  as  the  Hinder-part,  and  by  Means  of  Leathers 
on  its  Sides  and  End,  is  fo  exactly  adapted  to  the  internal  Cavity, 
as  to  fuffer  little  or  no  Air  to  pafs  by  it,  as  it  moves  up  and  down. 

■ — You  move  it  upward  by  the  String,  and  a  Plate  of  Lead  carries 
it  down  again  to  the  Bottom. 

Euphrof  Pray,  let  me  wqrk  this  Machine.- - It  moves  up  and 

down  very  eafy. - But  what  are  thofe  Leathers  in  the  Fore-part, 

which  move  fo  quick  one  Way  and  the  other,  while  the  Machine  is 
in  Motion. 

Cleon.  They  are  the  Valves,  which  perform  the  Ofhce  of  thofe  in 
a  Pair  of  Bellows  ;  for  when  the  Board  is  lifted  up,  the  Air  rufhes 

into  the  lower  Part,  thro’  two  Valves  placed  in  Front, - and  at  the 

fame  Time  it  is  driven  out  of  the  upper  Part,  thro’  two  Valves  into 
a  Glafs-cafe,  fixed  in  the  Front  of  the  Machine. — Again,  when  the 
Board  defcends,  the  Air  rufhes  in  thro’  two  Valves  in  the  upper 
Part,  whieh  open  inward,  while  that  below  is  driven  out  of  the 

Box  into  the  Glafs-cafe,  by  two  other  Valves  below  : - Wherefore 

you  will  eafily  underhand,  that  by  making  an  Aperture  in  the  Win¬ 
dow,  or  Side  of  the  Room,  to  fit  the  faid  Cafe,  or  a  clofe  Tube 
coming  from  any  Part  of  it,  that  then  every  Time  the  Board  moves 
up  and  down,  fo  much  Air  of  the  Room  will  enter  the  Ventilator, 
and  be  thrown  abroad,  as  is  juft  equal  to  Half  its  Capacity,  or  Bulk, 
and  therefore,  one  may  pretty  eafily  know,  at  how  many  Strokes, 
and  in  what  Time,  the  vitiated  Air  of  any  Room  may  be  exhatifted, 

and  the  Room  filled  with  that  which  is  frefh  and  healthy  ; - and 

thsfe  are  now  fo  adapted  for  Ufe,  that  they  may  be  applied  to  any 
Room  in  a  Houfe,  even  in  Gentlemens  Studies  and  Bed-chambers, 
to  a  very  good  Purpofe. 

Euphrof.  I  underhand  all  you  have  faid  very  well,  and  do  allure 
you,  I  like  the  Contrivance  fo  well,  that  I  defign  to  get  one  for  my 

own  Ufe - But  my  Time  is  expired,  at  prefent,  having  an 

Engagement  the  Remainder  of  the  Forenoon  ;  but  fhall  be  glat!  to 
know  what  Subject  we  are  to  enter  upon  at  our  next  Interview. 

Cleon.  We  have  taken  a  Survey  of  the  Heavens,  and  the  Atmo- 
fphere  that  furrounds  the  Earth,  which  naturally  conducts  us  to  con- 
template  the  Figure  of  the  Earth,  and  its  various  Phenomena,  to¬ 
gether  with  thofe  of  the  Heavens ,  which  will  bring  us  to  the  Ufe 
of  the  Artificial  Globes,  which  will  be  the  Subjed  of  our  iu*» 
ture  Hours  of  Leifure. 
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